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ADRIFT WITH DYNAMITE o. STORM-TOSSED BA! GE! 


MACKENZIE ON RAMPAGE, 
SENDS LONE BARGEMAN 
TOWARD ARCTIC ICE 


““My homewas the barge, 

anchored in the middle 

of the Great Bear River, 

which we used in transhipping freight for Radium 

City into the small high-powered rapids boats,” 

writes T. H. Inkster, F.R.G.S., writer, explorer, 
British war time flyer. 

“One night, with the barge loaded with freight, 

including hundreds of cases of dynamite, a ter- 


shore. It seemed impossible, but I yelled at 
the top of my lurgs...I heard dogs barking. 
Then as I flashed my light on the shore, a 
trapper who was camping near by came run- 
ning down to the water’s edge. 

“I heaved the line for all I was worth... 
the trapper got it! Then I focussed the light 
on a big tree while he made it fast. Later, we 
had a good laugh over it... but right then I 
fully realized that but for the trapper’s help 
and my fresh DATED ‘Eveready’ batteries I 
would have been drowned or blown to bits 
when my barge drove on the rocks down- 


stream! 
" 
: 


rific storm blew up, my anchor dragged. 
Bobbing like a cork the great barge was 
swept down toward the broad Mackenzie. 
It pitched against the bank with a force 
that threw me off my feet, and started on 
again. 

“Once in the Mackenzie I'd be Arctic- 
bound! Somehow I must get a line on 
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“THEY KNEW ME 
WHEN... 











@ "| worked side by side with those men for years. 
| know them. They're my friends—and they're mighty 
fine chaps. But come back two years from today, and 
you'll see those same men at those same desks. 

"They lack sufficient training to go much farther in this business. So did |—until | faced 
the cold, hard facts of my own case. It wasn't long after that that | enrolled as a student 
with |. C. S. The training | got in that course fitted me for advancement —and I've been 
on the up-grade ever since.” 

How about yourself? Are you honestly equipped to hold a bigger job? Think it over. 
The coupon below is the same one that started thousands of men toward success. 
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MECHANIX ILLUSTRATED is 
not a new magazine. It is the 
former MODERN MECHANIX in 
new dress, with more pages, more 
and bigger pictures, more human- 
interest articles, more craft and 
hobby projects than ever before. 
New readers will quickly see that 
MECHANIX ILLUSTRATED is 
fresh, lively, entertaining. Old 
readers already know that it is 
accurate, authoritative, inspiring. 


Show this copy of MECHANIX 
ILLUSTRATED to your friends 
and tell them to look for future 
issues on their local newsstands. 
Be sure to say MECHANIX IL- 
LUSTRATED to your newsdealer, 
and you will get the biggest 15 
cents worth of magazine on the 
market! 
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This FREE BOOK 


THIS FREE BOOK TELLS HOW 


Your Patent Application is made; what kind of sketches or 
drawings are necessary; what other papers must be made out; 
hew the Patent Laws protect you; why it is important to 
avoid loss of time in getting your application filed; and 
many other important points. Even a very simple in- 
vention, if new and useful, may prove very valuable. You 

may have much to gain and nothing to lose by sending 


for this book TODAY. 


THE FIRST STEP 


When you place your invention in our hands, we are in position 

to proceed at once to secure protection for you. Our fees are rea- 

sonable, and, if you desire, we can arrange convenient terms of payment. 

We will send you our Record of Invention form FREE, This blank will enable 
you to make a sketch of your invention in proper form and have it witnessed in 
such manner that it may be of value to you as evidence should the occasion for 
evidence arise. In our book, we tell you how to use this form to protect your 
interests a year thousands of Patents are granted. Very few, however, 
represent the discovery of entirely new principles. Most of them provide new 
methods of oe some everyday thing in a better way. These improvement 
Patents offer large chances for profit if commercially useful. The business world 
wants improved products and services. 
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Is your idea patentable? Has it commercial 
possibilities? Those are the things you want 
to know--and interesting information on 
these questions can be found in our books 
“How We Protect You" and “Suggestions 
on How to Commercialize Your Invention”. 
We will send you these absolutely FREE- 
together with our Certification of Invention 
form, if you mail the coupon below NOW! 
OUR EXPERIENCE GUIDES YOU 
You can feel perfectly sure in dealing with 
this reputable firm. C. A. Snow & Co. has 
been securing patents of every description 
for 63 years. Save time and expense now 

by getting advice based on our 

} long patent experience. 
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“He saip my face was more or less familiar 
and he remembered seeing me around, but 
he didn’t even know my name until the 
I. C. S. wrote him that George Jackson had 
enrolled for a course of home study and was 
doing fine work. 

“*Who’s George Jackson?’ he asked. 
Then he looked me up. Told me he was glad 
to see I was ambitious. Said he'd keep his 
eye on me. 

“He did too. Gave me my chance when 
Frank Jordan was sent out on the road. I 
was promoted over older men who had been 
with the firm for years, 
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“My spare-time studying helped me to 
get that job and to keep it after I got it. It 
certainly was a lucky day for me when I 
signed that I. C. S. coupon.” 
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before you take the step that will bring you 
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It takes only a moment to mark and mail 
this coupon and send it to the International 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 





BOX 2320-Q, 


SCRANTON, PENNA. 


* Without cost or obligation, please send me a copy a your booklet, “Who Wins and * 


Why,” 


and full particulars about the subject before which I have marked X: 





TECHNICAL AND INDUSTRIAL COURSES 


1] Sheet Metal Worker, 
Boilermaker 
Telegraph Engineer 
Telephone Work D Radio 
Mechanical Engineering 
Mechanical Draftsman 
Machinist 0) Teolmaker 
Patternmaker 
Diesel Engines 
Aviation Engines 
Automobile Mechanic 
Commercial Refrigeration 


Architect 
Architectural Draftsman 
Building Estimating 
Contractor and Builder 
Structural Draftsman 
Structural Engineer 
Management of Inventions 
Electrical Engineer 
Electric Lighting 
Welding, Electric and Gas 
Reading Shop Blueprints 
j Heat Treatment of Metals 


0 Plumbing 


) Air Conditioning and Cooling [ 
} Steam Engineer [ 
[ 
C 


0} Marine Engineer 
O R. R. Locomotives 


}) Air Brakes OR. KR 
) Highway Engineering 


Bridge Engineer 


0 Steam Fitting OF 

[ C) Bridge and Building Foreman 
Cc 
P 


Heating ) Ventilation 
) Chemistry 

) Pharmacy 

] Coal Mining 

} os Foreman 


Steam Electric Engineer 
D Fire Bosses 
aVigation 
] Cotton Manufacturing 
] Woolen Manufacturing 
Agriculture 
Fruit Growing 


R. R. Section Foreman 
Signalmen 


Civil Engineering 


0 
BUSINESS TRAINING COURSES 
) Bookkeeping 0 Service Station Salesmanship 
Industrial Management 02 Secretarial Work 0 First Year College Subjects 


oO 
{ 
i 
oO 
oO 
Surveying and M. apping 0 Poultry Farming 
Oo 


) Business Management Grade School Subjects 
0 High School Subjects 

Spanish 0 Business Correspondence 0D College Preparatory 

French CD Stenography and 1 yping 0 

Mail Carrier [ 


l'raffic Management 
Accountancy 

Cost Accountant 

Cc. P. Accountant 


Illustrating 
Cartooning 


Salesmanship OD Civil Service 
0 Lettering Show Cards 


O Advertising [) Raitway Mail Clerk 
DOMESTIC SCIENCE COURSES 
: 5 0 Foods and Cookery 


Ilome Dreasmaking }] Advanced Dre 
OD Tea Room aud Cafeteria Management, Catering 


Professional Dreasmaking and Deslgniog 


iddress 


Vame 


City . . ‘tate veers nt Position 4 
If you reside th ernational Gan aponden Schools Canadian, Limited, Montred Canada 





























new 
RITE for indy 
See- Horey, a gizes 
o 
art cine 





Less 
Battery 





POWERAY above) New 6-volt electric lan 
, 700 ft sot beam. 80-106 
ctor. Unbreakable lens 


Simple scientific way of removing nicotine and 
tars from cigarettes is taking the country by 
storm. You ean taste the cool clean smoke and 
see what’s eliminated on the inside cigarette. 
Big money placing cards with dealers. Retails 
only 50c. Rush 25c for sample and details. 


GORDON MFG. CO. 


110 E. 23rd St. Dept. NF-15, New York. N. Y. 


10 fecert No Substitutes! Always 








CONTENTS—Continued from page 8 





Giant Machine Sews Ten-Foot Blankets 
Hand Guides Giant Riveter - - - = 
Device Converts Sawdust To Log = - 
Rural Mail Box Tilts Open - - = «= « 
Levers Control Bike Brakes - = «= « 
Photo Cutter Is Self Honing - - - «= 
Machine With Spiked Frame Aerates Lawn 
oi -----+-+s ee 2s e& © oe 
Portable Pile Driver Works Like Diesel 
Engine ---- -- sf = - « 
New Device Measures ‘emineiis Of 
Lake Waters- - - - - - = = = « 
Student Constructs Loud Speaking Electric 
Guitar - - - - --- +s. 
Mechanical Bed Is Boon To Patients - - - 
Enamel Baking Lamps Resemble Clam Shells 
Stubby Farm Tractor Has Single Tread - - 
Switching Locomotive Has Four Engines - 


DEPARTMENTS 


Chips From The Editor’s Workbench - 
Nie Sprank’s Oddities - - - - - 
Crafts And Hobbies - - - - - 
Photography Section - - - - = 


MISCELLANEOUS 


Transparent Oil Cans Developed - 
Device Measures Heat Of Skin- - - 
Old Coin Weighs 44 Pounds - - - 
Creates Novel Job To Pay Schooling - 
Starts Sea Voyage In 18-Foot Ketch - - - 
Constructs Printing Press From Old Ciothes 
Wringer - - - = = - - - - 
Surgical Mask Made From Transparent 
Material - - - - - - - - - 
Robot Checker Player Is Undefeated - 
Puppet Show Teaches Traffic Laws - - 
Solitaire Bridge Board Gives mapent 
Opposition - - - - = = 
Builds Model Bungalow yoo 36, 000 
Matchsticks - - - - - 
Welder Makes Own testis - - - 
Lightning Poses For Photo - - - - 
Builds 8-Foot Cottage Model - - - 
25,000 Bowlers Participate In National Contest 
Trailer Photo Lab Developed - - - - 
Carpenter Builds Bandsaw From Old 
Automobile Parts - - - - - - - - 
Home-Built Catapult Lowers Trap Shooting 
Costs - - - ----)e-- = = 
Welder’s Goggles Feature Hinged Lenses 
“Sea Monsters” Are Log Rafts - - - 
Mailbox Picks Up, Delivers Mail - - - 
Carves Scale Model Of Ocean Liner - - 
Midget Steam Engine Has Thimble Boiler 


62 
64 
65 
72 
72 
72 


79 


79 


81 
81 











“--uMOoL 10 400 


meee << << SHOO8 334d HOA ONAS 


iMON SLOVA AHL LNVM 

, NOA AGIOAA “OP Nok sAdaajey 
port _zau0 ON *** uodnos Apuey SI4} aSn 10 ‘paedysod ¥ sn 
UstLM)» A Dd e* : . ; [feu “1a}j,a] © sn OUAIM ‘a1OJOIOY LT “yw p 
464ngsy!d pue jyduioid st oym uew oY} JOART SMET 


saje6uy $074 
es yuajyed ayy *A[SSaypaou Avjap jou oq 


oosioues4g ue 
WO 49410 


“9 "a ‘NOLONIHSYM j MON py—Aejsg },uU0g 


ONIGINING YOLIIA ‘9-0f 7391440 NIVW 


SAINUOLLY ANILVd 2743151934 [Mago rung 


0) 2 SNVA 


"fF BOLDIA 





DAY > > 


©)? swvag 








= 
ie Illu st rated 


shani 


ce 


“IAN Tey pue ssooons 
} uodod MyOq VIUIII Ip 
skdusoywe yuazed = pasaysir ayy syjads yey, Buryy 
iodxe JO yeys ative, VY AJOA au} oq Aeul Sty Ly 
soAul Burdpay usaq sey wy Ang ‘spuatiy INOA 10 910UI JO 
vuo Aq JISSOUPIM }t DABL 
aoua}4edXxy 40 SABA ov uot} os “UOTZUDAUI InoA . 
UOI}dIIDSap pue Yydj}ays In e 
}HO oHeU ACUI NOA yoy M UO 
wo} UOIPUDAUT Jo IIUIPIAD 
ce send TAMA & NOA puas ]IM om 
puke UdyM s]]2} 32g} 32[400q szajjeus *JAR}S 9Y} 3B BYSII NOL djay oF 
Ano 30 AGUO cice. ei eB NOA pues 0} JUBM Os[e OM 


SUOIZUBAUY BUIj9S 


Mention June M 


es 


w 
“A 
a 
Zz 
= 
— 
Zz 
has 
> 
Zz 


ents Plea 


W104 ,,WOIWOAUY JO BoUapIAZ,, 9014 


‘a0uR,IOdUI }eI13 JO 
oq ABU JDUSPIAD sIy] ‘UoI}UaAUT 
“ul opaAsp Ul [Hydjay sae Yory InNoOA 10 DINSO[ISIP PassauyIM pure 
syusue a1ep A]Jac > Ino aNeU 
‘szuaqzed } ynoqe sory I va J jade daly wha phous 
10}$  *‘paureldxe < id yu nok :3duU0 Je 94e} Pynoys NOA } 
qm tw s i jap auo st d19y} ‘payeotduos 10 
“yoog ae , , =) S$ ‘|[VUIs 10 AFAR] SI Yt JOYIAYAM JnNg 
nok 7 : —_ ‘[Nyssaoons AJVA UdaqG dABY doys ay} 40 
t u pue ‘ayuyep P : ; 
—ysnous ajduis st aanpasosd 34} JO sot OY aI YO out f ployesnoy ey} 410} UOIZUDA 


days 3XeN ANOA We ynq—ojduns oq ABW UOIUDAUT ANOX 


When Answering Advertisen 


KHETCH OR MODEL TO 


vow 
aA 
vers OF 
Ser 


SUOLNZANI OL LNVLYOdWI se 


PATENT YOUR 












Built by Lloyd Spriggle, this trim streamlined motorboat 
is certain to win the admiration of all boating enthusiasts. 


T WILL take you longer to read this issue of 

MEcHANIx ILLUSTRATED than previous issues of 
your old friend “Modern Mechanix,” for the 
simple reason that we have added 16 solid pages 
to the editorial section! I am sure that you will 
like the many extra articles, the descriptions of 
new ideas and inventions, the big pictures, and 
the enlarged drawings of construction projects. 
True to its name, MecHANrIx ILLUSTRATED will em- 
phasize illustrations of mechanical developments; 
it will publish live, human-interest photographs 
that you will find interesting, instructive and 
helpful. 

Workshop fans will, I am sure, be pleased to 
know that more space will also be given to the 
ever-popular “Workbench” Department. Every 
month we receive hundreds of fine letters and 
pictures showing shop projects made from our 
plans and blueprints and we intend to publish 
as many as we can, to show how capable and 
skillful Mecuanrx ILLustratep readers really are. 
Send in your letters and photos for judging in 
next month’s Workbench contest. 


Ok 


First on the line this month is Lloyd Spriggle, 
of Bay City, Wis., who was awarded a $5 prize 
for his photos and letter describing his home- 
built boat. He writes: 


14 





Dear Editor: 

I am enclosing prints of my home- 
built boat. The rumble seat is en- 
closed by a cover which has sliding 
doors. When closed, the doors drop 
flush with the top creating a perfectly 
Streamlined unit, which is strong 
enough to walk on. 

Lloyd Spriggle. 


You didn’t supply any informa- 
tion about speed, construction time, 
etc., Lloyd, but I just had to award 
you a prize because of the boat's 
appearance. It sure is a beauty. 

ee 


Remember the photo enlarger plans that ap- 
peared in our March issue? Well, C. E. Prange, 
of Toledo, Ohio, scored a $3 prize by sending in 
a phote of the 
enlarger that 
he built from 
those plans. He 
Says: 


Dear Editor: 

Here is a photo 
of the enlarger 
that I con- 
structed from 
the plans in 
your March 





issue. It gives 
excellent re- 
sults. 





Your amateur 
photography 
section is great 
and I have re- 
ceived some 
good ideas from 


it. patents: ) 


C. E Prange. elt mses a 


C. E. Prange built this photo enlarger 
Thanks for from plans in our March, 1938 issue. 








Johnnie Bray and his home-built “five mule-power” tractor. 
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¢ Editor's Workbench 


the kind words, Prange. Ill do my 


—_ best to keep you amateur photo fans 
liding supplied with practical suggestions and 


drop how-to-build articles. Ineidentally, 
fectly the enlarger plans are reprinted in our 
trong new PHOTOGRAPHY HANDBOOK, 


now on sale at camera stores and on 





iggle. newsstands everywhere. 
orma- eee 
| time, 
award I'm not a farmer, but I can tell a 
boat's good tractor when I see one, and that’s 
ity. why I sent a $3 award to Johnnie 
| Bray, of Pinson, Tenn., whose letter 
} reads: 
it ap- 
range, Dear Editor: 
ing in The enclosed photo shows a tractor 
built by my brother and me. It features Harold Huntley sent in this photo of a racer built by a friend. 
a four-cylinder engine and differential 
which were salvaged from old a also awarded a $3 prize. He 
autos. The machine does the work “<— § : 5 says: 
of five mules and has six forward 
speeds and one reverse. The total Dear Editor: 


construction cost was only $20, Enclosed is a photo of the 


as we used parts from seven old 
autos and one tractor to build it. 
Johnnie Bray. 





I wish I could invest $20 as 
profitably as you apparently 
? have done, Johnnie! 


* eK 


You fellows who itch to get 
behind the steering wheel of a “on 
little four-wheeled “put-putter” [Gage 
~ will be interested in the letter I _ 





midget racer which I built for my 
son from your plans. It is powered 
by a 1!'/-horsepower lawn mower 
engine hooked up with a chain and 
V-belt drive. For safe operation I 
geared the car so that it will go 
10 m.p.h. 

William Graham, 


I bet young Graham gets as 
much thrill when going 10 
m.p.h. in his racer as some of 
you older fellows do when you 
eat up the road at 70 or even 100 
m.p.h. Take it easy, fellows, or 


- received from William Graham, Capable of going 40 m.p.h., this tiny “Jife may end at 40!” 
fH 1 Par . racer was built by Froilan de los as 
ol Maze ark, Mich., who was _ Santos, in far away Manila, P. I. e** 


larger 
issue. 

From the far away Philippine Islands I 
received a letter from another midget-racer 
enthusiast, Froilan de los Santos, who was 
also winner of a $3 award. His letter reads: 


Dear Editor: 

I am a constant reader ef your magazine. It 
is the real thing when it comes to dishing out 
information on mechanical projects. The en- 
closed photo shows a midget racer which I con- 
structed with the help of your information. 

The car is powered by a motorcycle engine 
and goes 40 m.p.h. at full gun. With the excep- 
tion of the engine, wheels and headlights, every- 
thing is home-built, even to the small steering 
wheel. 











Froilan de los Santos, 
Lucky bey! [Continued on page 16] 





William Graham built this midget car for his son. 
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j : te Sete : 


E. Langille’s version of “Dorothy,”” a MECHANIX ILLUS- 
He deviated from plans only in adding a 


TRATED boat 
pilot house, making it a good all-weather craft. 


As the saying goes, Froilan, “you’ve got some- 


thing there 


There's no escaping these midget-racer fellows. 
Harold Huntley, of Kings Park, L. L, sent in a 
photo and letter that réduced the MI (MeEcHANIx 
ILLUSTRATED, to you) treasury by $3 in the form of 
; Workbench award. He says: 


Dear Editor: 

I am enclosing a photo of a midget racer that a friend 
of mine constructed It is powered by a 3/4 horsepower 
washing machine motor and runs all day on a gallon 
and a half of aasoline. 

The car operates under a regular license and is 
apable of a speed of 25 m.p.h., but cannot be reversed. 
It is started by stepping on a pedal connected to the 


ngine 


Howard Huntley. 


It Harold shares his $3 award with his friend, 
he will be able to buy enough gas to run his 
midget car for—well, you figure it out. 


*** 


Being a boat lover myself, I warmed right up 
to a photo and letter sent in by E. Langille, of San 
Francisco. Calif. (The “warming up” cost MI a 


I 
3} prize.) His letter states: 


$ 
Dear Editor 
Here is a photo of “Dorothy” which I built from 
ylans in your book—How To Build 20 Boats. I added 
1 pilot house, but the rest of the boat is constructed 
2xactly according to your plans 
The boat has proved to be a good rough-water craft 
ind I can assure you that the open Pacific Ocean is not 
ilways what its name implies. 
E. Langille. 


it anything, Langille, the pilot house has added 
to the boat’s appearance. Good work! 
wee 


D. B. Thomson, of the National Aero Reserve, 


whose letter on the home-built airplane situation 
in our December, 1937 issue resulted in a floog 
of letters to the MI office, requests that all present 
and would-be plane builders contact the NAR 
regarding a bill that organization intends to pre. 
sent to Congress in an effort to secure modifi. 
cation of the laws governing the flying of 
home-built planes. Be sure and include a 
stamped, addressed return envelope when writing 
to the National Aero Reserve at 114 West 16 St, 
New York, N. Y. 

By the way, if any of you fellows think that 
the home-built plane situation is hopeless, wait 
until you read the article on the State of Oregon's 
handling of the matter in a future issue of ML 


Powered scooters are becoming more and more 
popular. A photo and letter I received from 
Russell Harter, of New Castle, Ind., thoroughly 
merits the $3 award which was sent to him. He 
writes: 


Dear Editor: 


Enclosed is a photo of a three-wheeled power scooter 
which I constructed from odd parts. The complete frame 
is made from gas pipe and fittings. Powered by a one 
horsepower, four-cycle motor, the scooter can travel 
27 m.p.h. and will carry me 80 miles on a gallon of 
gasoline. 

The scooter features two speeds, an internal brake, 
universal joint steering, a spring seat and pneumatic 
tires. 


Russel! Harter. 


The “voice of experience” tells me that there 











Ready for a jaunt over neighborhood roads at 27 m.p.h., Rue 
sell Harter sits comfortably on his home-built power scootet. 


will be many requests for reader Harter’s address 
as MI craftsmen feel the urge to duplicate his 


[Continued on page 18] 
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AUTOMOTIVE DIESEL ENGINES 
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tanged; thus making ‘. a text book F 
and a reference book, to which you 

willrefer again and again. 

SIDE VIEWS OF ALL AUTOMOBILE 
PARTS FULLY ILLUSTRATED. 
GOOD NEWS—JUST OUT 
AUDELS NEW AUTOMOBILE 
GUIDE is NEW from cover to cover. 
Explaining the Theory. Construction 

Servicing of modern motor cars, 

ks and buses; and the application 
otauto type Diesel Engines, 
Written by an engineering authority 
andpresented with forcefuldirect ness 
fn n language and simple terms, 
generously illustrated. Itis an up-to- 
date authoritative book of instruc- 
tions giving a new vision of the auto- 
motive feld. Covers the entire subject 
inevery detail. Does not dealinidie 
theories, but gives definite directions 
telling exactly what to do and how to 
doit. Itis packed full with important 
information, indispensable to auto 
mechanics, service men and owners. 
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% Please send me postpaid 

4 + AUDELS NEW AUTOMOBILE 

GUIDE ($4) for free examination, 

If I decide to keepit, I will send you 

$1 within 7 days; then remit $1 monthly 

Oe until purchase price of $4 is paid. Other 
wise, | will return it to you promptly. 
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[Continued from page 16] _ 





Constructed by Walter Ward, this two-masted schooner model 
would be an appropriate decoration for a boat lover’s “den.” 


scooter. 
letters? 


How about it, Harter. Will you answer 


Are you enough interested in stamps to corre- 
spond with an enthusiast living in England? If 
you are, the following letter will be of interest 
to you: 

Dear Editor: 

I wish to express my appreciation of your very fine 
magazine. There is no worthwhile counterpart of it 
over here and I always make a point of passing my 
copies on to friends. 

I should like to correspond with ether MI readers who 
are interested in stamps. My address is: 55 Bearton 
Road, Hitchin, Hertfordshire England. 

Harold T. Brown. 


EE 


Have you ever yearned for a “den” decorated 
with ship models? If you have, you will know 
how I felt when I saw the photo of the scale model 
of the schooner shown above. Sent in by Ila M. 
Ward, of Worcester, Mass., the letter accompany- 
ing the photo reads: 


Dear Editor: 

I am enclosing a photo of a model schooner built by 
my younger brother, Walter. The model has an overall 
length of 23 inches, stands 20 inches high and 
every inch of it was built by Walter, including sails, 
anchor, bells, lifeboats etc. 

The hull is made from four pieces of wood glued 
together. It is painted black with a white waterline 
and red bottom. The sails were made from an old shirt. 








Ila M, Ward. 


I am pleased to send Miss Ward a $3 prize. Her |} 
brother’s craftsmanship is certainly first class. 
—The Editor 
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Staining Solution Improves 
Fingerprint Technique 


Crime prevention has gone into the biologist’s 
laboratory for its newest weapon. Fingerprint 
technique has been made more positive and ac- 
curate through the adoption of a staining solution 
known as Flemming’s reagent, which blackens 
the slight fatty deposit in fingerprints and makes 
the telltale marks show up plainly in many cases 
where they are too light and faint to be detected 
by methods previously used. 

Science’s newest aid to law enforcement comes 
through the ingenuity of Dr. Francis F. Lucas of 
the Bell Telephone Laboratories. Dr. Lucas had 
noticed that on many fingerprints the fine pow- 
der commonly employed by the police technicians 
does not stick. He knew that the stuff that aolds 
the powder on a “good” fingerprint is a slight 
deposit of the body’s natural oil. The problem 
therefore was to find something to make even 
a slight trace of this oily material highly visible. 

He talked the problem over with some biologi- 
cal friends. They told him of Flemming’s 
solution, which has long been used in preparing 
tissues for microscopic examination. It is a 
mixture of solutions of osmic and chromic acid, 
which turns any fatty or oily substance intensely 
black. Dr. Lucas proceeded to work out an 
adaptation of the biologists’ technique for finger- 
printing use. 

Paper bearing suspected fingerprints is first 
treated with Flemming’s solution, and then 
dipped into a dye which under ultra-violet light 
glows with a brilliant blue-green hue. The 
fingerprint stands out black and stark against 
this shining background. Its finest details can be 
examined under a low-power microscope, or it 
can be photographed up to any enlargement de- 
sired. If the paper bears print or handwriting, 
filters over the camera lens can cut off the ink 
from registering on the film, leaving only the 
boldly showing fingerprints. 


Patents Hole-In-Wing Method 
To Slow Plane Landing 


An ingenious suction method for simultaneously 
slowing the landing speed of a high speed plane 
and for increasing the lift of its wings is revealed 
in a patent granted to Major Alexander P. de 
Seversky, famous New York designer of high 
performance military aircraft. 

Ports placed near the leading edge of the wing 
connect with suction ports on the under side of the 
wing toward the rear. Suction thus created simul- 
taneously slows the ship and cuts turbulence on 
the upper side of the wing, the inventor explains, 
thus increasing lift. 

Slowing by one means or another the extremely 
high landing speeds of military aircraft is a prob- 
lem of growing severity and interest to aircraft 
designers, it will be recalled in connection with 
the patent. 





Be on the Payroll... 
Train at Home as a 


DRAFTSMAN 


If you want to learn drafting as @ 
profession—or if you want to learn 
drafting to advance in your present 






















work—Engincer Dobe can train you 
at home in your spare time by his 
long established, proven- 


practical ‘“Wor'-Job” 
Method, 
You'll be amazed at the 
speed with which you can 
learn in your spare time 
by Engineer Dobe’s 
Practical Method. 
Send coupon TO- 
DAY for free 
book entitled 
“Success in 
Draftsmane 
ship.” 





DRAFTING 
Means a 
BETTER JOB- 

MORE PAY- 

ADVANCEMENT 






Engineer Dobe can pre- 
pare you just as he has 
trained thousands of suc- 
cessful students, aged 16 
to 18 to past 5@. His prac- 
tical “Work-Job” method 
requires no previous ex- 
perience. High school 
education not needed. He 
offers you a real oppor- 
tunity to get a complete 
training in drafting 
right in your home in a surprisingly few months. Engineer 
Dobe teaches his students until thoroughly trained and 
until holding a good paying job. 


Send for FREE BOOK 


The draftsman has rich opportunities for advancement 
and better pay in scores of fields. In Machinery, Building, 
Aviation, Electricity, Transportation, Automotives—drafts- 
men must be used. Many trained draftsmen will be needed 
on better jobs at better pay and shorter hours. 

Mail the ceupen today for FREE Complete Outfit 


illustrated book ‘Successful Drafts- _ Furnished 
manship”’ and full details of Engi- . 
neer Dobe’s remarkable offer that in 


cludes all necessary tools and 
equipment. Learn just how 
yeu can be trained success- 





fully at home in your spare 
time. Now is the time to pre- 
pare. Send the coupon NOW. 
ENGINEER DOBE, Div. A473, Libertyville, tll. 

Send me your free book “Successful Draftsmanship.” 
Please explain how you assist your graduates to gvo 
positions as drafismen. 
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See AIR CONDITIONING Machinery in Motion! 
Every student receives his own projector 
and films to illustrate each lesson. 


You Build a WORKING UNIT As You Learn! 


You'll actually build-a complete, one-room air 
conditioning machine ‘before finishing 
course. We furnish all special parts. 
Value of this machine alone is ten times 
greater than cost of course. 


Don’t Belay Because You Lack Cash! 
: Posteard brings you complete facts on 


“pay -after-you-learn” plan FREE. 
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World's Biggest Welded Boat 





Shown above is a night view from the bridge, 


looking aft, of the world’s largest welded ship, 
a new 18,500-ton tanker, the S. S. J. W. Van 
Dyke. The vessel has a cargo capacity of 6,552,000 
gallons of gasoline—enough to supply the aver- 
age requirements of nearly 10,000 motorists for 
a full year. Her overall length is 543 feet; her 
sea speed 13.25 knots. The J. W. Van Dyke is 
now in service between Philadelphia and Texas 
Gulf ports, carrying gasoline produced by a 
well known oil refining company. 








Chemical Preserves Fish 


A dilute solution of hydrogen peroxide is being 
used by the fisheries industry of Germany to aid 
in the preservation of fish, according to Industrial 
and Engineering Chemistry, journal of the Ameri- 
can Chemical Society. 

Eviscerated marine fish or fish fillets are given 
a brief preliminary treatment with a 30 per cent 
solution of hydrogen peroxide that has been di- 
luted in the ratio one to 100. The treatment is 
carried out as quickly as possible after the fish 
are landed and before they are iced for shipment. 
In odor, appearance and taste the fish thus treated 
remain in satisfactory condition about three to 
six days longer than untreated fish. 


Craters bored by falling meteorites are known 
only in a few places on earth. 
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Photography Used To Detect 
Counterfeits Of Rare Books 


Wu famous early printed books, and even 
those not so ancient, selling for as much as 
$5,000 a copy, there is every reason to watch for 
forgeries or facsimiles that are intended to trick 
the unwary collector or librarian into paying 
more than a thousand times what the books are 
really worth. 

Facsimile copies of rare books serve a very 
useful purpose in making classics available to 
scholars who can not consult the highly prized 
and closely guarded originals. But when they 
are allowed to creep into valuable collections in 
the guise of the originals themselves, it is like 
circulating counterfeit money. 

One of the leading bibliophile detectives is 
Dr. L. Bendikson, chief of the Huntington Li- 
brary’s department of photographic reproduc- 
tions. He tells how to distinguish between a 
photolithographic copy of a rare document—the 
most deceiving sort of reprint—and an original. 
A portion of the disputed page and the corre- 
sponding part of the original are photographed 
upon 35 mm. micro-film and then enlarged. The 
letters of the lithographed reprint will be found 
to be not clean cut as they are when they are 
printed from type. They bulge irregularly in 
different parts and are irregular in outline. One 
look is enough to show that the two copies are 
not the same. 

Various lights, microscopy and chemical analy- 
sis are also used in this literary detective work. 
Sometimes the paper or the ink can be shown 
to be modern whereas the document is supposed 
to be old. 

A letter written by Christopher Columbus in 
1493 to announce his discovery of what proved to 
be a new world was the subject of one of the most 
famous of literary counterfeits, so pronounced in 
a famous lawsuit in 1899. 





Shell Develops High H.P. 


At least 10,000,000 horsepower is developed by 
a main battery or coast defense gun during the 
short interval in which the projectile moves 
through the bore, it is revealed in ballistic physics 
tests made at the Naval Proving Grounds at 
Dahlgren, Va. 

So powerful is a single gun of this type while 
hurling its ton weight shell that for the moment 
it has an output greater than the combined output 
of the power plants propelling the battle fleet of 
the United States Navy, it is asserted. 
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GOP ocns060cceccensnéecnnesedeeuseeesssneenges State wccccccccece 








BOOKS SENT FREE 


ust mail the coupon and we'll send you 











remarkable auto books, just off the 

rether you are a mechanic or helper, ex- 
t suto owner or driver, if 

ted in knowing all about 

mobile mechanics, take advantage of 
FREE OFF RR! 

GET A BETTER JOB 

tter job—in the gigantic auto in- 
B a I R Pr AY- 1 chance to go into 








to put 
instantly on memorizir 
1 





engine trouble and then PENX to wer to any 

he quick expert w 

FIx it Ne —. t _— problem, ; en of America’s 

provement fully cov- greatest automobile engineers, and written | 

ered. Equaltoacomptete in simple language so you can understand | 
; a ae (it, all covere¢ 


Very newest cars, 
FREE Privilege of consulting 
Automobile Engineers of Amer- 
ican Technical Society for one 
year without cost if you mail 
coupon immediately 


ges, 2000 illus 
trations, wiring a- 
gome. ete., including 
farine Engines, Avia- 
on, pold-stampad fea. Books also include valuable articles on 
ible binding Service Shop Management, 

AMERICAN TECHNICAL socifry 


Drexel Ave tl Dept. AA 320, Chicago, Tl. 
edition of your AUTO 
~harge only, but if I 





har 3 
collect If after 10 days use 


prefer to keep them, I will send you $2 and pay the balance at the 
rate of onl + a month, until $24.80 is paid. Please include free 
consulting membership as per your offer above. 

Name ead oan meinen ‘ - ™ — 
Address _- - scgeuicnasibtedshbadainasiinieeitiaed nuenh ra ania 
City “ State aS LA ATS 
Atta h lette tating as occupation and name and addre of em- 


ployer and that of at ic: ast one “bus iness man as reference 





BENJAMIN AIR 









Powert ui—Accurate— Economical 
Yoloctty eat Vitor £2 Amazing Maximum 50 
-cal 7or Band B—For Target and —_— 





8mali Game - the Genuine Compressed 

Air Pistol for Shooting 6B on the market Single Shot with 
pelt Acts n wt" Ee ir Triccer Satety. Price $7.50, 
Bolst 0 2 Single Shot Air Rifies $7 60— 
Single ‘Shot HB Air ‘alte $8" ‘00— hot BB Repeater Air Rifle 






$7 .60—at Dealer or Direct—No license required—Safe for in- 
door ure. FULL DE ETANLS— TARGETS -F REE— = TODAY. 
Benjamin Air Rifle Co., 831 Marion St. St. Louis, Mo. 






TRIAL LESSON IN | 


00 - DRAFTING 


More good jobs now in Drafting. tga AT Rowe in spare time 
(or at our Chicago Sche FREE TRIAL 
LESSON and see how easy to learn ood oe t aaeed job. 

CHICAGO TECHNICAL COLLEGE 

G263 Tech. Bidg., 118 E. 26th St., Chicago, Ii. 
Iftyou can go away to college to learn Drafting, Engineering, 

ctricity, Air Conditioning or Radio—send for 


Architecture ¢ 
FREE Blue Book 











Onan A.C. plants furnish same 
current as city lines, 110 Volt, 
60 Cy For farms, camps, con- 
struction jobs. Operate radios, 
water systems, all appliances 
New models, 350 to 5000 watts, 
12, 32 and 110 volt D.C 
Modeis $5750 and up Also 
combination A.C - units 
Shipped complete, ready to run. 
Write for details. 
D_W. ONAN & SONS 
1756 Royalston Ave 
Minneapoils Minnesota 
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Curved Floor Dryer Speeds 
Up Cleaning Process 


Speedier floor cleaning is said to result through 
the use of a newly developed curved-blade floor 


dryer. The blade, made of rubber, holds the 
water with cleaning material in its curve, carry- 
ing it where the operator wants it. As the dryer 
removes all the water from the pores of the floor 
and since the water is not picked up until the 
entire floor is cleaned, fewer rinsings are 
needed. The device can be used for sweeping 
the floor without raising dust by placing a damp 
cloth under the blade. 








Praise For Women Drivers 


Science has come to the defense of the woman 
driver. If she is not so efficient as are the men, it 
is not because of her sex or innate abilities but 
merely because she lacks the driving experience 
necessary for greatest skill. 

This is shown by test of more than 2,000 persons 
on vision, reaction, time, and other essential abili- 
ties for the automobile driver, made by Dr. A. R. 
Lauer, associate professor of psychology at Iowa 
State College 

Only in strength of grip was there any difference 
between the sexes. Among the younger persons 
tested, the men were somewhat better than the 
women in judging distance. Women were some- 
what inferior in tests of performance of skills 
resembling auto driving, due to the lack of experi- 
ence of those tested. 


Advertised Brand! 
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Device Uses Light Beams To 
Test Paper Surfaces 


How smooth is a piece of paper? Seems simple, 
doesn’t it, when you contrast the feel of a glossy 
“quality magazine with the rough coarseness of 
the so-called “pulps.” 

But your finger will not be sufficient if you are 
a printer and have to choose the proper ink. 
To give a definite numerical basis for paper 
smoothness a device has been patented (No. 
2,050,486) by N. M. Davis and H. E. Malmstrom 
of Appleton, Wis. 

A photoelectric cell, glass prisms and plates, 
a small hydraulic press and a light beam pro- 
jector are essentials of the device, which utilizes 
well-known principles of optics. 

One of the best known feats of the science of 
optics is to bend light around corners with in- 
ternal reflection in prisms. High-grade compact 
field glasses and submarine periscopes are only 
two of many devices which use this well-known 
phenomenon. 

If, however, a piece of paper is pressed against 
the back face of the prism which reflects the 
light, some of the light is not reflected but passes 
out of the prism and is lost. The degree of re- 
flection depends on how good is the contact 
between the prism face and the paper. Good 
contact great reflection loss; poor contact little 
light loss. 

In the new device a beam of light enters the 
prism, strikes the two back faces in succession 
and is caught by the photo cell and turned into 
electrical current which can be measured. The 
smoothness of the paper sample under test is 
determined if it is pressed against the back face 
and reduces the light intensity coming out. 

Smooth papers make good contact and greatly 
lower the intensity, while rough coarse papers 
cannot make as good contact and dim the light 
less. The amount of electrical current generated 
in each case is thus a measure of the smoothness 
of the two papers. 

The moon gives off no light of its own, but it 
reflects light from the sun which travels to the 
earth in a little over a minute. 


Sponge rubber is being used like cement in 
tree surgery to fill cavities. 


Silicosis, a lung disease contracted in dusty oc- 
cupations, is called the greatest single occupational 
hazard in this country. 


A new farm machine invented in Russia is a beet 
harvester combine that pulls up beet roots and 
removes the earth and leaves clinging to them. 


Red or yellow ocher mixed with road surface 
material is a new safety idea, because the ocher 
makes the road somewhat luminous at night. 


When Answering Advert 
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Jack Dempsey Shaving With Gillette's 
New Senator Model Razor 


ACK DEMPSFY is right. Gillette’s new one- 
J piece Senator és a knockout. And at only 69¢, 
including 5 Gillette Blades, it’s the greatest shav- 
ing value ever offered! You'll like this new- 
type razor. It’s sturdy, good looking and amaz- 
ingly convenient. Actually you can change blades 
in three seconds. The head opens and closes 
with a simple twist of the handle. There 
are no loose parts to drop. See your dealer. 
Ask for the heavily nickel-plated new Gillette 
Senator Razor with five blades for only 69¢! 
> Gillette’s New Brushless Shaving Cream 

Prepare your beard for perfect shaves with Gil- 
letre’s New Brushless Cream. Made with peanut 
oil, it softens wiry whiskers, stays moist, speeds 
shaving, won’t clog your razor. Try a tube. 
You'll like it! Large tube only 25¢. 


Gillette 


RAZORS AND BLADES 


MORE SHAVING COMFORT FOR YOUR MONEY 
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AND BLUEPRINTS 
FOR PRACTICAL MEN 








These MECHANIX ILLUSTRATED Books Will Help You To Get 
Maximum Benefit From Your Hobby Or Workshop 


HOW TO BUILD 20 BOATS 


Plans and construction details for easy-to-build boats 
in size from 7 to 27 feet, and a wealth of 
information for the man who already 


ranging 


incidental 


owns one. Complete instructions for reconditioning 
boats. handikinks, navigation tips, etc. 144 pages, 
price eee . ROC 


PHOTOGRAPHY HANDBOOK 


\ complete photo manual that tells in non-technical 
inguage how to develop, print and enlarge films; 


how to make your own darkroom equipment at 
mall cost; how to improve your camera ind how to 
nake good pictures. No matter what kind of a 
imera you own vou will find this book an inval- 


ible aid. 144 pages, price 


HANDY MAN’S HOME MANUAL 


mut don't have to be an expert mechanic to keep 
our hotise tn tip-top condition, Secure a cops ol 
his book and you'll save its cost over and over by 
earning to make simple repairs and improvements 
hout the need of calling in outside help for it is 
» filled with practical how-to-make, how-to- 
| "Se. Improve ind how-to repair kinks, 144 
’ ~~ 
~ ~~ > . 
' “ee pages price eocccvececcoss 59c 
4 "«. 
~ 
~ 
- 
: CUT OUT "- 7 
1 AND MAIL TODAY! “=... 
1 "inn, 
§ FAWCETT PUBLICATIONS, Ine., "ee 
§ GREENWICH, CONN. "=. 
i] - 
1 money order or Check FOF ...cccccccse-srsscescensees . 
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A st No Substitutes! Alcea 


SPORTSMEN’S ANNUAL 


If you do, you'll find 
a veritable encyclopedia of outdoor in 
new the angler, handikinks 
for the sportsmen and new ideas for campers. You! 
like this profusely outdoor book. 
pages, price. 5m 


Do you fish, hunt, or camp? 
book 
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illustrated 
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HOW TO BUILD TRAILERS 


Follow the open road in trailer built by 
This book features complete plans and construction} 


ourself 


details for building seven different cabin trailers| 
two boat trailers, delivery trailers and many traile 
kinks, shortcuts and camping tips. 144 pages 
TICE cccccecsevssesees a verwnensoneosonndenosewtncenscnsenstinlll 
HOW TO BUILD IT 


Whether your workshop is small or large, vou'll find 
projects in this book that will supply ample outle 


for your skill with tools. Complete plans and con 
struction details for building a midget auto race 
model locomotive, gas-powered airplane play 





ground equipment, toys, etc. 144 pages and the pre 


is only ye 


ALL BOOKS SENT POSTPAID 


FREE!— 


A copy of the MECHANIX ILLUSTRATED Blue | 
upon recelp. 


Che catalog 


print Catalog will be sent to you tree 
of a three-cent stamp to cover mailing. 
lists all available MI blueprints and many techni@ 
and hobby books. 





FAWCETT PUBLICATIONS, INC. 


Fawcett Building Greenwich, Conn. 
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Model Normandie Powered 
By Small Steam Engine 





-t 
ITS 
EN 


{ 
4 





A model of the transoceanic liner Normandie, 
which is powered by a small steam engine, was 
recently constructed by Henri Devoize, of Paris, 
France. The engine is removable, the super- 
ers. You'll] structure of the model being so designed that 
book. 14) it clamps into position on the hull. When run- 

vos] ing, the smoke from the steam engine pours from 
one of the model liner’s funnels, creating a very 
realistic appearance. The model weighs 30 
pounds completely equipped. 


you'll find 
yutdoor in 
handikinks 





ry voursell.| 
onstruction} 





in trailers| 
any traile . 
‘it page| vents Practice Ray Gun 





A practice machine gun that sounds, and even 
jams like the real article and, in fact, does about 
everything but fire bullets has been patented 
(No. 2,069,750) by Capt. Charles H. Coates, of the 
U. S. Army, stationed at Vancouver, Wash. 


ou'll find 


nple outlet 





is and con Moreover, the practice gun gives a visual ap- 
auto racelf pearance to the operator, of firing actual bursts 
lane. play} of bullets. This it does by “shooting” a cone of 
id the pri@} light rays at the target instead of bullets. By 


i*} observing where the light rays strike and light 
up the target, the gunner knows whether he has 
made a hit. 

Captain Coates’ practice machine gun has as 
its nucleus a real machine gun. To such a gun, 
| he attaches a long bar under the gun barrel in 
parallel arrangement with the axis of the bore. 
rhe catal§ The outward tip of the bar carries a focussing 

v techni@l® lens, 

To shoot, first the gunner sights the gun on the 
larget, then pulls the trigger. This closes a 
switch on the trigger. A flashlight goes on, the 
7 INC. lens catches its light and sends rays streaming 

toward the target. Simultaneously a clapper 

, Conn. Sounds out a “rat-tat-tat.” By pulling and re- 

leasing the trigger, the operator controls the 

length of the bursts of light “bullets.” 
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JOBS 
START 
$1260 to $2100 a Year 
42,766 Appointments Last Gov’t Year 
MANY 1938 APPOINTMENTS EXPECTED 


Railway Postal Clerks 
Railway Postal Clerks get $1,900 the first year regular, 
being paid on the first and fifteenth of each month. ($79.17 
each pay day.) Their pay is automatically increased yearly 
to $2,450. Advance may be had to Chief Clerk at $2,700 a 
year. ($112.50 each pay day.) 


oe 





Soppams 


SORA A 
Soe 


3 Days On—3 Days Off—Full Pay 

Railway Postal Clerks on long runs usually work 3 days 
and have 3 days off duty or in the same proportion. During 
this off duty their pay continues just as though they were 
working. They travel on a pass when on business. When 
they grow old, they are retired with a pension, 

City Mail Carriers, Post Office Clerks 

Clerks and Carriers now get $1,700 the first year on regular 

and automatically increase $100 a year to $2,100 and $2,300. 


Customs Inspector 


Salary $2,190 to start. Men 23 to 
45. Work connected with examining 
baggage and merchandise entering the 
country from foreign parts covering 
boats, trains, roads, automobiles, etc. 


Many Other Positions 


e Many other pogitions are obtainable. 
‘hose wishing these positions should 


qualify 


Get Free List of Positions 





» & "CUSTOMS 
INSPECTOR 


at once. 


Fill out the following coupon. Tear it off and mail it 
today—now, at once. 
This investment may result in your getting a_ big-paid 


government job. 
sess es SS eS ae eS ee eee eS eS eS ee ee ee ee eee ee 
FRANKLIN INSTITUTE, Dept. R263, Rochester, N. Y. 

(1) a full description of 1 





Rush to me, entirely free of charge r, 8. 
Government Jobs; (2) Free cop f illustrated 32 How 
to Get a Government Job"’; List of U. 8S t 
(41) Tell me what to do to qualify for a U, 8, Governmen 
NOMO ccccccccccccccccsccccrccccceseeeseeeesereseseseseseesesese 
AGETENE coccccccccccccecccosccscccsccooces wcereressoesceccoeoeres 
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USIC Agacher. 














LEARN AT HOME fh. 0h im 
a child. can \ arn it. 
four lessons consist of ( : ead of tiresome exer- 
eises Each of these de a. easy le vid a new ‘“‘piece 
to your list You read real notes, too—no “numbers” or trick 
musi \ xl i ‘ thorough that many of 
our 0 000 ler are band and or hestra : 
urse 
LEADERS B Pick Your Co 
e Popular Piano Guitar 
Everything is ir ind pictures First you —— gerne 
are told what to do Then a picture shows rgan andolin 
yo ow In short months you may nn oe 
become an excellent musician—the life of every Picolo Clarinet 
parts Flute "Cellol 
Free Book and Demonstration Leeson Hawaiian Steel 
Write at once for our ated 300k ero 
and Free Demonstration Les sson, Ples ise men- Piano Accordion 
tior 1 ite instrument, No obligations. Plain Accordion 
Instrument upplied shen needed, cash or Voice —~ Looms 
eredit - 2 aoe Est. 1898.) Harmony an 
SCHOOL OF MUSIC yy 
r 
2626 mA F. Bida.. New “York City, N. y. Drums and Traps 











RAISE POULTRY 


FOR PROFIT 


START AT HOME MARKET WAITING. Garage, 
barn or backyard all that needed Lear latest 
' or Study ¢ Irse nd put cash 

la We train you, help you 





and 
1 tkir money in every wn and coun- 
Send for illustrated FREE ‘BOOK tou: ay! 
NATIONAL POULTRY INSTITUTE 
Dept. 132-D Adams Center, N. Y. 


adi jO Wiz WEEK 


ll Finance Your Training 
Prepare for jobs in oo Talkin; 
Pictures, Television, ir by id 











Yoa don t nee d eueviena ox —- A 
rning. Write for BIG FREE Ras DIO cB 
e (BOOK. Og he my bg ay-Tuition-After-Gradua 
5 RADIO DivV., Coyne Electrical : sen 
500 S. Paulina S Street Dept. A8-1H Chicago, = ee 
















HEATS WATER 
INSTANTLY. 


a Day for a 60 sec- 
ond Demonstration, 

EVERY HOME CAN 
AFFORD THIS AMAZING 
LOW COST NEW IMPROVED 
ELECTRIC WATER HEATER, 


Made by an OLD Reliable Company. 
Amazing New Principle Heats Water 
instantly. Just plug in the light socket. 


SELLS FAST and Pays Agents up to 
233% PROFIT. FREE SAMPLE OF- 
FER—No Risk, Write at once for details, 
THE LUX COMPANY 
Dept. 635, Elkhart, Ind. 
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BIG MONEY Assembling 


NEW BOAT! 


Make big money on each 20-Ib. Meag 
KI-YAK you casily assemble at hom 
from complete “‘cut-to-fit’’ Kit at amazing 





LOW COST! Seaworthy, Fast! 
GIVEN! thing afloat, (Complete Sailin 
$6 Doudie- -biade few dollars extra.) Rush l0c for illy 
e now trated folder and $6 Paddle Gift Offer 

Ee wit You MEAD GLIDERS, 15 S. Market, 
Dept. M-68, CHICAGO, a5 


hurry! pt. M-6 


MAN IN EACH TOWN 


To Plate Auto Parts 


Nappies 
Rig, a 


















Reflectors, Bicycles, Fixtures, Mirrors, by late method. Simple 
plan of manufacturing at home starts vou IN GOOD PAYING 
BUSINESS, Write today for FREE particulars and proofs, 





GUNMETAL CO., 





Ave. P, Decatur, Ul. 






TYPEWRITERS— DUPLICATORS— 
ADDERS—FOLDERS— 
ADDRESSOGRAPHS 


Less Than Half Original Co 
FREE TRIAL! MONEY BA GUARANTEE! 











Typing fer & ble wree. ‘rH ~ a ains! Name what you 
want nd No sanagt Low as ye 
PRUITT co., 935 PRUITT BLDG., ___ CHICAGO 


MAKE MONEY AT HOME 


RUBBER [ow 
MOLDS Gt: 


Amazing rubber mele. making outfit 
flexible molds of plaques, ash 
Molds cost from 6 to 23¢ each 
















hundreds of novelties and gifts to sell up to 
apiece! No experience necessary Everything fure 
nished. Start profitable business in your home .. . 
sell to stores, friends, resorts, 

ail—NOW! Make BIG MONEY fu . 
Write for complete REE details and ca 
tions $O-LO WORKS, Dept. F-834, Snskanatih, 
Ohio 
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SAWS | . 
“ds- 
POLISHES - Steel-ete. 
ates tedious 
any k AC or DC, 4130 volts, 
SHARPENS Ball bearing thrust werfuly 
triple-geared moto: “Vv ’ ; igt 1 ee on L ene a 
« ND. RD TOD I with Normal Speec 
- uray man. in aa ANDARD ~ changeable Special Introductory Price far 


‘ limite 1 time. 











only 
Accessory outfit (Value $2) clude s set of drills, mounted 
11 grinde anding discs, cutt! zr wheels, mounted br 
polishing wheel, carving bur, etc. FREE. with each outfit ordered NO’ 
We pay postage all shipments. Will send C.O.D. if desired. 
DAY -—— MONEY BACK GUARANTEE 
SPE “DB * MODEL 









combine Normal Speec ig an 
O accessorie s) only $8.95 
wy outfit (value $2) FREE 


PARAMOUNT PRODUCTS co. 





New York 









Dept. 6-B, 48W.48thst.,  —s_sE 
STOP Backtracking= =? 
Haven’t you often ms 
driven the wrong road 


and had to backtrack 
many miles? The Hull Stream- 
line Auto Compass always shows your diree 
tion of travel, prevents backtracking, sav@ 
money and time for only $2.95 at your dealer. 
Two-piece model $1.95. Write for circulat. 
HULL MFG. CO., P. 0. Box 2465-M2, WARREN, OHIO 





Always Insist on the Advertised Brand! 








Ae 
curac 
the s 
much 
have 
ina 
and ; 


regul 
Terra 
positi 
eyes, 
tions, 
specti 
effect 

To 
cover 
about 
pilates 
stamp 
adjus' 
of on 
differ 
plates 
table 
and b 

Wit 
jector 
positic 
the ex 
Spectz 
denly 
mode] 
The « 
impul 


his fir 


>mbling 


AT! 
0-Ib. Meag 
le at hom 
| at amazing 
t! Snappies 
ling Rig, a 
« for illus 
Gift Offert 
S. Marke 

CAGO, IL 


Simple 
*~AYING 
| proofs. 









tur, 


T 


t 
RANTEE! 
1¢ what you 








110 volts, 
rowerf 
0 


& diffe 
ry Price f@ 





‘our diree 
ing, saved 
yur dealer. 
r circulaf. 
RREN, OHIO 


——————— 





Stereoscopic Projector Aids 
In Making Of Aerial Maps 





Aerial mapping is now reaching a stage of ac- 
curacy and speed which is destined to relieve 
the surveyor, with his transit and theodolite, of 


much of his roughest work. Jobs that would 
have taken him weeks can now be accomplished 
ina few hours by the use of a plane, a camera, 
and a new stereomapping projector which has 
been developed by a well known optical firm 
in Rochester, N. Y. 

An automatic camera in the plane, shooting at 
regular intervals, makes pictures a mile apart. 
Terrain features are thus seen from different 
positions in succeeding photos just as the two 
eyes, seeing things from slightly different posi- 
tions, get depth perception. If the two eyes re- 
spectively see the views taken a mile apart, the 
effect is as if the mapmaker had eyes a mile apart. 

To achieve this, the 7”x9” film negatives, each 

covering from the usual altitude of 20,000 feet, 
about 13 square miles, are printed on small glass 
plates about the size of two special delivery 
stamps. The utmost exactness is required in the 
adjustment of the instruments since a difference 
of one ten-thousandth of an inch might mean a 
difference of feet in the field. From the glass 
plates the picture is projected down on a drafting 
table by two adjacent projectors operating in red 
and blue light respectively. 
_ With six separate adjustments on each pro- 
jector set to produce exactly the same angular 
position that the camera occupied when making 
the corresponding negative, the mapper, wearing 
Spectacles with one red and one blue lens, sud- 
denly sees a single illusory three-dimensional 
model of the terrain on the table before him. 
The effect is so realistic that he may feel an 
impulse to pat the top of a smooth hill or prick 
his finger on a telephone pole. 








—with all mes 
INTERNAL COMBUSTION ENGINES, 
ELECTRIC POWER GENERATION, Etc. 





YOU MEN who are sincerely ambitious to make good in the Diesel 
and related industries, want to know the true facts—you want to know 
about employment opportunities nd employment requirements Por 
33 vears, National Schools, a recognized leader in the field of trade 
educatioi has played a vital part in helpir wide-awake men to 
qualify for succes in industry National Schools—a million-delr 
trade school vill supply you ere, statement ef facts 
on what you should do to » the profitable Diese justry. No 
exaggerations—no mis-statements, 


YOU NEED REAL SHOP EXPERIENCE 
WITH TIME-TESTED TRAINING. 


Mail the coupon below, In the literature you will be sent, you will 
see exactly ow other ’ like 1 are prey it t selve for 
success in National modern trainir hops You learn on the latest, 
finest equipment You do real job work. You learn by time-tested, 
shop-practice methods Your trainir is fascinating in every detaft. 
You are taught how to make good, and helped te make ood after yeu 
graduate, All of u and much more is clearly pictured for you in 
the Free Book of Facts we will send to you, 


TRANSPORTATION ALLOWED 
TO LOS ANGELES 


National Students are allowed coach railroad fare from any point in 





I S. (Canadian studetr t ire point of entry). Student 
social life include inspection trips, excursions, athletic activities, 
etc Special doctor serv Personality coaching Many students 


are helped with spare-time jobs to earn room and board while learning, 
(Canadians excepted.) Graduate employment cooperation, 


NAL SCHOOLS 


eae Lo4 
SING Angeles 


BS LO LOLOL LOLOL LOLOL AL ALL OL 
fer Fuze Look 


NATIONAL SCHOOLS (established 1905) Dept MMA-6 

4000 South Figueroa Street, Los Angeles 

Please send me, without obligation, your FREE BOOK ond information 
ploy Opp ond Requi 
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Old And New In Projectors 





Over 2000 Pages-800 Illustrations 


ly bound od t binding - hating les ather and are 
rmat r t . w 









' wT examis offer 
set of 6t es will be forwarded promptly. 


New aSeney siatiing Jvetraien 


ready in gre ut de 






American Technicai Society 
Drexel Ave. & 58th St.. Dept. = Chicago, Hl. 


edition f r \ir Conditioning Books, 1 will 
I — re r t “ 





collect. If after 10d yeh r to keep t I will wend y 


at the rate of : t til $24.80 te paid Please include free consulting 

Na 

City 

Att t F t and name and address of emp er and that of at ° * 
jeast ness relerences The great advances which have been made in 





the design and construction of motion picture 
nanvine projectors is shown in the photograph above 


© , REAL MONEY | B. A. Cawthorn, a projectionist in a theater in 
SELLING Jacksonville, Florida, is holding an 1890 model 

~ New RANGER SCOOTER projection machine which was capable of 
There's big, money selling this new, marvelous | handling about 100 feet of film and boasted a 
eee Qe nee oe amen. “HANGER | Small acetylene lamp as a light source. The huge 
 oorEs © se. mpi EASY teks | modern projector shown in the photo has @ 
43) gee OO ay a 7000-watt light source and handles about 300 









MEAD CYCLE CO | | 
Dept. DS-279 Chicago, U.S.A. | feet of film. 
| 


-_—-- ee — 


TO- rVIa Ve... “Siam ae 


PETITE) ahs Clipper Airplanes Can Make 
Roto Mechaniy and Welders are in big de- Full-Speed Turns On Water 
man Complete courses in are and 














acetylene welding, metal fir shing, body ly . 
and “fender “bumping, «pray. painting, ian A sober picture of the performance char- 
Special low rates. Pay after Graduation hol 


Plan. Write today. ‘aamem | acteristics of the giant transoceanic clipper flying 
MICHIGAN TRADE SCHOOL CIRCULAR boats that have excited the admiration of the 
3763 Woodward Ave., Detroit, Mich. . . 

. vs entire world was presented to the national aero- 
nautic meeting of the Society of Automotive 
Engineers held in Washington, D. C., by Wil- 
liam K. Ebel, engineer of the Glenn L. Martin 
Company, builders of the Pacific and Soviet 
clippers. 

The great metal birds can figuratively turn 02 

V a dime even when taxying at high speed pre 
We supply you 20 separate outfits of Electri- This REAL pasweny 6 taking off, Mr. Ebel told his audi- 
eal Equipment and Apparatus at no extra EQUIPMENT ence. Should an obstruction appear on the water 
prcalgtcn ny my Shop. No previous expert RIGHT IN YOUR lane down which the boat is roaring for the take- 
wed LT "Write for big OWN HOME off, the pilot can cut two motors on one side and 
FY Electrical Book Teday! No obligation. FREE Book Tells HOW swing his rudder at the same time, taking the 
ELCCTRIC INSTITUTE, Dept. 48G, Hinsdale, it, ewe . ’ 

boat quickly and safely out of harm’s way. 
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a THE JULY ISSUE OF 
MECHANIX ILLUSTRATED 


SMALL DIESELS—NEXT BOOM INDUSTRY— 
A leading Detroit manufacturer is preparing to spend 
several millions on new factories, new machines, new 
tools and ideas for the mass production of small size 
Diesel engines for many applications in the home, 
the shop and the farm. Almost overnight a boom 
industry is developing, and is creating many oppor- 
tunities for men versed in various phases of Diesel 
design, construction, sales and maintenance 


NO MORE MOTOR FEVER—Car owners spend 
time and money preparing their cars for winter driv- 
ing, but neglect to condition them for hot weather 
driving. This authoritative article contains many 
helpful and valuable suggestions that every driver 
can read and profit. 


METAL LUNGS GIVE LIFE—Many a potential 
victim of infantile paralysis has been saved from 
painful suffocation by artificial respirators, popularly 
known as “iron lungs.” Do you know how they work? 
This interesting article tells (literally) the inside 
story. 


Don't forget that MECHANIX ILLUSTRATED 
runs the largest and best Photography Department 
in print! The July issue will have 15 pages of 
practical, useful data for all camera owners, includ- 
ing the following articles: “What the F. Numbers 
Mean; “Close-Up Camera Takes Big Pictures;” 
“Toy Motor Makes Tank Agitator;” “Simple De- 
veloping Rack;"’ and many ingenious kinks and 
short cuts. 


Also in the July issue: hobby, craft and shop 
projects; auto, household, shop and camp kinks; 
boat and model airplane plans. Don't miss this big 


15 cent magazine, on sale at all newsstands! 











College Physicists Achieve 
Levitation Scientifically 


Real levitation has been achieved at the Uni- 
versity of Virginia, but not by supernatural means 
or for purposes usually associated with the word. 
Dr. F. T. Holmes and Prof. J. W. Beams of the 
physics department spin a rotor 1,200 times a 
second as it is suspended in a vacuum in their 
researches. A clever balancing of the downward 
thrust of gravitation by an upward thrust of mag- 
netic forces is the way the levitation is accom- 
plished. 

So free from friction is this type of suspension 
that once the rotor gains its top speeds it deceler- 
ales at the rate of only one revolution per second, 
ma time of eight minutes. This means that if the 


j balancing forces were applied continuously it 


would take six and two-third days for the rotor 
to come to a stop once it attained its velocity of 
1200 revolutions a second. 

Powerful centrifugal forces are created in the 
rotor which finally tear it apart; in fact the upper 
limit of nrg is limited only by the strength of 
the material in the rotor. 


ora 
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TOMMY LOUGHRAN 
Undefeated World Champion. Photo taken Feb., 1928 


STOP 


Kidding the Undertaker 


When you jump out of bed in the morning, are you a” 
pepped up and raring to go? Jo you walk down the street 
with a spring to your step and a feeling of real buoyancy to 
your whole body? If you don’t, you are only kidding ¢be 
undertaker. You are hali dual but you don't know it 


WAKE UP AND LIVE 








Come on! Snap out of it! You were meant to be strone. 
Yes, your whole body was meant to be covered with museies 
and bubbling over with vitality and power. Don't tell me 


you're different. y man or boy that makes up his mir 





























to have a powerful physique can get it. And that’s not 
A NEW Lire 
If you only knew the joys of 1 virile body a woul 
let another day pass without strivir ittain it, It not only me 
broad shoulders and massive arn I a deep full chest 1n- 
haling life-giving oxygen. This s to purity your blood 
life and vitality throu y ays It t 
the eye and a clear t It cami a tingk 
minute part of your body You w fear nothir m nvt 4 
will feel like shouting: ‘Come on—bring on those 
cuocse your TEACHER 
Don't leave a anyone Thon 
think just any wxind of m us a will A, This is a scientifie job « 
needs a capable instructor, I am not boasting when I claim I « 
turn the trick for you ‘end do it right, A world champion shout 
know what he is talking about, As a kid, I was a pitiful weak 
but I made up my mind to find out how this thing coul 
It cost me piles of money and many years of constant research You 
skip all this, What I have learned I am now ready to pass on t , 
Send fer My FREE Beck “yumacant Body Building” 
This cor 1 te I 
have trained It will be an imp es inspiration t 
a Ber you t buy it I want to spread the glad me I 
olutely fre ‘Yours to kee 
ry n’t delay. This does not Plt ate you in any way Whatever I 
merely an inspirational talk and will show what I have dune ¢ 
many others, 
ACT TO-DAY FREE | 
Do you wish these mighty " Z 
muscles for yourself Write For the next thirty days I 
at once and I will tell you will send you with my free 
how you can soon posses wok, a beautiful reproduc- 
them. You will feel ) tion of my portrait, made t 
thrill of a new life pul a famous artist. Only the 
throu h your veins u will who send fe my booklet 
shout to the world “I’m a have this autographe 
man and J can prove it.” duction, 
Dept. 55, 4 So. 15th Street, Philadelphia, Pa. 





TOMMY LOUGHRAN, Dept. 55 


. 








4 So, 15th Street, Philadelphia, Pa, 

Dear ‘Tom my :—Pleas com nd that book “‘Puissant Body Butidir } 

I a stro active xly like yours lis book is absol 

I REE \ ith the understanding that ] am not obligated in an | 

DIN shcsciehaabdinldabitetpeinhinaiaiadeaiounanaaies 
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e | 

oceevoececcocsesevoussecensescoese | 

CED ciccccccustsasccecesnescceseensdeoouseeee ot 
5 

M e Mech ix Illustrated 








Here’s the catalog that will make 
“photographic value” history. Never 
before have you been able to buy 
cameras, films, supplies at such tre- 
mendous savings. They’re all here— 
names like Kodak, Weston, Wirginex, 
Gewirette and many others. Send for 
your FREE copy. Use coupon rant Z 
EE TRIAL ON CAME 

10 XCHANGE ene. 
BUY AT ANY ONE OF 7 SRANCHES 


WHOLESALE RADIO SERVIC fie 


N=iW YORK,N.Y. ¢ CHICAGO, ILL. ¢ ATLANTA, GA. 
100 SIXTH AVENUE 90! W. JACKSON BLVD 265 PEACHTRER STREET 
BOSTON, MASS. « BRONX, N.Y. @ NEWSARK,N.J. @ JAMAICA.L.1. 
i 100 SIXTH AVE., NEW YORK, N. Y. 

RUSH FREE CATALOG NO. 71-22F8 
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rte r utr 
Harley-David n dealer Write f REE 
r The EN- 
THE Ss TAS y-Davidson Motor Co., 
Dept. mm. 638, yo ee Wisconsin. 















‘ MOTORCYCLES 
SPORTSMEN'S ANNUAL—1938 EDITION Easily carried by one man, this portable self- 
der Your C 
144 pages 200 pictures oe PRICE S0c priming centrifugal 3-inch pump has an hourly 
yo newssta or order from 
eit lia FAWCETT PUBLICATIONS, __, ee capacity of 15,000 gallons with a guaranteed 
suction lift of 28 feet. It is built to handle muddy 











water with solids. This unusual pump weighs 
but 93 pounds, complete with a_ built-in air- 
cooled gasoline engine. A high-tension water- 








proof magneto shoots a hot spark and makes 
starting easy. The pump is sturdy and weather- 





For several years, Diesel engines have been replacing 
steam : asoline engines in power plants, motor trucks 

















and busses, locomotives, ships, tractors, dredges, pumps, . « . ; 7 

etc. And now the first Diesel-powered passenger car is on proof and it will not overheat er freeze. The | 
the market. Our home-study course offers yeu a real op- Ineins arte ar ¢ . ; ahraci 
portunity to prepare for a worth-whille position in this principal parts are made of a special abrasion- 


new field. Write TODAY for fol! infor No obligation. 
American School, Dpt. DA 28, Drexei at 58th, Chicago 


LEJAY WELDER Now Only $1.00. 


resistant aluminum alloy which weighs but ' 
as much as cast iron. Ht is economical—1 gallon 
of gas pumps 35,000 gallons of water. It can be 





is | 7 e 
$1.50 foreign | compactly stored in a eontractor’s tool box or 
omplete kit of parts for mak- carried in an automobile. Its easy portability 

ng our EF y Weld J 





a a eens: puts the pump on the job, pumps out the hole, 
at 


50_each. | and permits the men to start working before 


offe rs this. famous 























P50 Combicte with wet | large pumps could be moved to the job and be 
ty Welds most metals, Your | S€t up, thus speeding construction. 
he ma ount y i . . . 
Wo. /plus Ie postare for | This pump will be found especially useful for 
t Fi D umpi x ellare } sreac - - s . H 
oan ae a air taaiae tice a Rate ioa a P nping out cellars in areas troubled with spring 
ooads. 
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Preserved Brain Specimens 
Exhibited In Museum 


ORTIONS of actual human brains, so treated 

that they will remain in the same state of 
preservation indefinitely, have been placed on 
exhibition at the New York Museum of Science 
and Industry in Rockefeller Center in New 
York, N. Y., as the latest example of what the 
development of modern plastics means to scien- 
tific progress and resulting gain to modern life. 

There are six specimens in the collection on view 
at the Museum, two of them showing sections of 
the normal brain, two presenting different views 
of cerebral hemorrhage, one showing a condition 
of brain tumor and one a tumor of the pituitary 
gland. In appearance, they resemble slices of 
petrified wood, and while they would probably 
break if dropped or given a sharp blow, ordinary 
conditions of handling cannot harm them or affect 
their characteristics in any way. This remarkable 
state of preservation, brought about by soaking 
the brain in a solution eontaining a powdered 
resinoid substance, makes these specimens ideal 
for use in medical schools, research laboratories, 
and all other places where such tools of work are 
required. Recent experiments have demonstrated 
that other human organs can be treated in the 
same way with equal success. 





Wheels Test Road Material 


The popular belief that you never get anywhere 
going around in circles is being disproved at the 
Arlington testing laboratories of the U. S. Bureau 
of Public Roads, where two automobile wheels 
rotating on the surface of a small circular track 
are revealing the relative stabilities of various 
low-cost road surfaces. There are two of these 
apparatus, one indoors and the other out, with 
five or six sections of different bituminous mix- 
tures making up the surface over which the 
wheels rotate. 

Tests are made of one variable factor at a time, 
such as the quantity or the consistency of the bi- 
tuminous mixture, and are run until the relative 
wear on each section reveals the comparative sta- 
bilities which 1esult with regard to the several 
cireumstances of the variable. The wheels, which 
exert a force of 80 pounds on the road surface, are 
mounted on the ends of a centrally pivoted steel 
beam which can be driven at three speeds, the 
maximum being 9 miles per hour. 

The track itself, laid in a concrete trough. is 
approximately 37 feet in circumference, 18 inches 
wide, and has a mean depth of 12% inches. Dis- 
tributien of the “traffic” over the width ef the 
surface during compaction is made possible by 
shifting the pivotal point of the steel beam back 
and forth by means of a hand-operated wheel. 


Try fs» oi 1d ters te Please 
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Here in 
CHICAGO 


in the famous 


COYNE 


TRAINING SHOPS 
YOU CAN 


TRAIN FOR 









TUITION 
AFTER GRADUATION 


You don’t need advanced education or previous experience. Don't 
let shortage of cash hold you back. Send coupon today for details 
of this offer. We will train you in the Coyne Shops and then give 
you over one year to pay your Tuition AFTER you graduate. 


meas re EXPENSES WHILE TRAINING 

B HELP AFTER YOU GRADUATE 
Generators, Dynamos and other 
electrical equipment. Many do pe ~ time work to he ‘Ip earn living 
expenses. After you graduate my m pk »yyment Service gives you 
valuable Job help throughout your rit 


‘Training in DIESEL, Electric Refrigeration 
and Air Conditicning-NO EXTRA COST 


lal tet alt ait tehsil! FOR Fu DETAILS 
ag. Lewis, President, 7 
£ COYNE ELECTRICAL *& RADIO SCHOOL i 
500 S. Paulina St., Dept. A8-53, Chicago, Il. 
Send me your Big Free “ w all details regarding ' 
i“Pay After Graduation’ ing in Diesel, Electric: aif 


You wait = modern Motors, 





Yan and train 


8 Refrigeration and Air-Conditioning. 
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mm we 












PARKS AIRPORT EAST ST.LOUIS, ILt 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Majoring in AVIATION 


FOUR courses lead to B.S. degrees in Professional Piloting, 






Aviation 


Operations, Maintenance Engineering, a Engineering. 

TWELVE TRAINING PLANES ed in professional flight train- 
ing hich prepares gradi s for airline fli it per ' 7 of 
graduate enter air transportation in North nd Soutl \merica. 


641,000 hours flight traini ours being flown monthly. 


FACULTY of 33 speciali in various fields of aviation 

1477 graduates, Capacity er 2 for Fall t 

100-acre airport, 14 buildir levoted to school purpe exel ely. 
Dormitories and dining hall on the Field 

Accredited by the Tilinois Superinten — Ir truction. 
Government approved s a Transport Ground anc chool and 
Mechanics’ School, Open to high school 


Fall Term September 26th, 


Registrar, Dept. MM-6 
TIthYEAR PARKS SAIN COLLEGE, East St. Louis, 11. 





Send postcard for new 60-page catalog. 







Pays up to $2 or $3 an Hour in Spare 
Time—No experience needed 


A FOLEY Automatic Saw Filer i hand, « 
wr and band better than the best 
bu nv r ? 


jowick, Ohio ‘ 
spare time and have 
; re cue l 


say 


SR50 





for FREE PLAN, ho obligatior 


FOLEY MFG. CO., iiisncacciis! Tainn: 
nd Free Plan on Saw Filing busing 
Vent y VW Illustrated 31 








High School 


at Home 















Go as rapidly as your time and abilities permit. 
Equivalent to resident school work—prepares for 
entrance to college. Standard H.S. texts supplied. 
Diploma awarded. Credit for H. S. subjects already 
completed. Single subjects if desired. Bulletin on request. 
Specialized training is absolutely 
essential to Success today. Over 
150 noted Educators, Engineers and 
Business Men helped prepare our spe- 
cial instruction material, used by 
many re sident school and A. A 
U. S. Navy and Province of ani- 
toba, Can. Train at home tor best-paying lines ‘es 
listed bele »w. No interference with ty sent earn- 
ings while preparing for better job. 


an School, Chicago 


Mail Coupon for ted el hae 
28, Drexel at S8th, Chicago 


American Sc ° H 
Tell me bow to train for suecess in line chec! Med. 
lo High School Course in 2 Yea: 
| Conditioning Electrical Refrigeration 
‘and B Highway En naimears ng 
E al Arts ‘Colleg 




































aa ~~ Management 
Business Jem: 
Civil La ony orns 


Complete 
Diese! Enaincering 
Drafting and Design 

}) Electrical ingineering 





Address 














HAVE YOU SOME SPARE ROOM 


@ basement or garage where you can do light work? We can offer 
you ay} fitable proposition, casting 5 & ye novelties, ashtray=, 
toy autos, etc. as Manufacturer for firm many years standing 
No experience necessary as we fur niet “full nstructions wit! 
mould If interested in devoting spare or full time to profitab! 
work write AT ONCE stating age and space available as we are 


mow closing arrangements for 1938 supply of our goods. 


METAL CAST PRODUCTS CO. 


Dept. 2, 1696 Boston Road, New York, N. Y. 

















Splendid opportunities. Prepare quickly in spare time. Easy method. No 


any earn while 

Modern Photogr: or. pa d s 
MERICAN SCHOOL OF PHOTOGRAPHY 

3601 Michigan Avenue Dept. 205A Chicago, Illino 


common school education sufficient. 
“Opportunities in 


is 








New Catalog of 
TRAILER PARTS 





New catalog of trailer parts at bargain prices. Axles, straight, 
$4. Drop center axle, $7.50 Drop center axle unde irearriage, 
$19.50, complete less tires Cable-controlled br ake on axle, 
$15 extra Electric brakes—prices on request. Send for 


FREE Catalog today, 
Shamrock Trailer Parts, 12319 Turner, Detroit, Mich 














| Cperator 
No. 38 





Running down dangerous Counterfeit Gang. rel 
tale finger prints in murdered girl's room 
The Confidential Report 


Free byw A « w No. 38 mace 


hief. Write for «. 
| Earn a Anni Monthty Salary 
YOU can become a Finger Print Expertat hom 


fidential full report and details. Literature w 
t only to persons stating their ag 
INSTITUTE OF APPLIED SCIENCE 
19 Sunnyside Ave. 


SSS Oept. a-235 





Chicago, ti! 


FOLLOW THIS MAN 


Secret Service Operator No. 38 is on the job! 


le 


e, 


in your spare time, at «mall! cost. Write for con 
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Radio Filter Helps Pilots Get 
Weather, Range Signals 


A new radio filtering device which permits air- 
plane pilots to receive either, or both, radio range 
signals or weather reports has been developed by 
the Western Electric Company. 

A three-position switch permits reception of 
both radio range beacon signals and weather re- 
ports. Turn the switch one way and only the 
beacon signals come through. Turn it the other 
and only the weather reports are received. 

Purpose of the device is to permit pilots to hear 
either beacon or weather which are now, under 
new regulation, both broadcast simultaneously, 
This twin broadcasting is an improvement on the 
old method which made it necessary to shut down 
beacon signal transmission when weather reports 
were given. 

Justified complaints were received from pilots 
trying to follow beacons in bad weather when the 
beacons were turned on, even for only short in- 
tervals. It did these pilots little good to be told 
that it was foggy right down to the ground, when 
they were flying blind already. What they wanted, 
and have received by the new system, is con- 
tinuous operation of the beacons at all times. 

Selective reception of the twin radio airline 
signals is accomplished in the new instrument by 
blocking out a narrow band of frequencies from 
the much broader band that carries the human 
voice. This narrow band carries the dots and 
dashes of the range beacons. 

Removal of the narrow beacon frequencies from 
the voice transmission distorts the signals slightly 
from norma! but does not interfere with intelli- 
gibility of the speech. 

The elimination of the voice on the beacon 
signals is said to improve their reception greatly 
since the noise-to-signal sound level is markedly 
decreased and the signal is better received. 





Spectroscope Helps Experts 
Build Better Guns 


Uncle Sam is using the keen eye of the spectro- 
scope, science’s powerful research tool, to make 
sure he gets the best grade steel for his guns, 
according to Major J. L. Guion, who, in an address 
at Massachusetts Institute of Technology, at Cam- 
bridge, Mass., explained how the instrument has 
replaced chemical analyses in the Army’s efforts 
to detect impurities. 

Particularly, the spectroscope has been used to 
test steel for molybdenum and vanadium, metals 
often found associated with steel. The best steel 
for guns or armor-plate has from four to six parts 
in 1,000 of molybdenum and one or two parts in 
1,000 of vanadium. More than this, or even less, 
makes the metal brittle and liable to crack under 
pressure of repeated explosions. 
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Hospital Has “Blood Bank” 


California, is 
equipped with a specially designed refrigerator 


A hospital in Los Angeles, 
which serves as a “blood bank,” storing quantities 
of human blood for later use in cases requiring 
blood transfusions. The “blood bank” is expected 
to save more than $10,000 annually and eliminate 
delays in operations. The refrigerator is kept at 
a temperature of four degrees above freezing, 
an alarm being automatically sounded when the 
temperature varies. The blood is kept on hand 
not longer than two weeks, a fresh supply being 
secured at regular intervals. 





New Type Electromagnet 
Built Like Jelly Roll 


An electromagnet, believed new in construction 
principles, is reported by Harvey Allison of 
Bridgeport, Conn. Known as the “roll” magnet 
it consists only of iron or steel and insulating 
varnish. 

To make one you use the technique of the 
housewife for making a jelly roll. Remember. 
she cuts the dough in a long strip and rolls it up 
into a cylinder. Mr. Allison’s invention has iron 
“dough” and insulation for the “jelly.” 

Mr. Allison makes his roll magnet out of 
strip of thin sheet steel, four inches wide, four 
one-thousandths of an inch thick and fifty feet 
long. He simply rolls the strip compactly and 
putting electrical connections at each end, passes 
current through it. 
















A brand new Evinrude .. . 
amazingly light, handy and 
a. Weighs only 16 


bs., and cruises 3 hours 
on a single fill! Literally 
\ packed with big-value 
features including 
famed Hooded Power 
© 


— Evinrude Co-Pilot 
— Underwater Silenc- 
ing. Starts instantly! 
— spins into action 
with a flick “ the 
Starting cord. Costs 
less than 3¢ an hour to 
operate. Send for catalog! 


ELTO PAL only $37.50 
Elto PAL (built by Evin- 

——\ rude) weighs only 14 
pounds, and drives boats 





| 
BOAT and MOTOR é at twice the speed of 
gerectoe | oars. Elto ACE, $47.50 
»* . the husky Handi- 





twin, only $67.50. Each 
an outstanding valuct 
Address EVINRUDE 
MOTORS, 5484 N, 
27th St. Milwaukee 


Prices F. O. B, Factory 


FREE t \\ 
Catalogs! c gh , 
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DEALERS 
Get Special Offer 


“$19.38 


SAVINGS IN GAS” 
ON TRIP SAN FRANCISCO TO CHICAGO 


Says J. Smead: Auto owners of every make 
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write us our Amazing Improved Auto GAS Get Big Money 

ECONOMIZER helps them to get more miles s 

per gallon of gasoline and SAVE up-keep Making Plan 

costs. Self-regulating—anyone can attach. athe of ue-aed 
e -~COs 

GAS ECONOMIZER SENT ON TRIAL | °((c of no-cost 


For 30 DAYS—Costs nothing if it does not save 
gas, save running expense. SEND name and 
address and make of car—a Ic aoe ard will do. 


J. A. STRANSKY MFG. CO.. G-600,, Pukwana, So. Dakota 
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Islands Float on Florida Lake 
Nic Sprank Offers $5.00 For Best Oddity 


aLoatine ISLANDS! ON ORANGE 
LAKE IN FLORIDA CAN BE SEEN THE 
FAMOUS “FLOATING ISLANDS” EACH 
OF WHICH VARY IN SIZE FROM 
AFEW SQUARE FEET TO SEVERAL 
ACRES. TREES MEASURING UP 

TO TWENTY-FIVE FEET IN 

HEIGHT GROW ON THESE PREAKS 

OF NATURE.——, 
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Mlon-RUSTING IRON! — 

A CHEMIST POINTS OUT THAT 
THE FAMOUS IRON PILLAR OF 
DELHI, INDIA, HAS LASTED 
L600 YEARS WITH ALMOST NO 
RUSTING BECAUSE ITISINADRY 
CLIMATE, AND NOT BECAUSE 
OF SOME MYSTERIOUS LOST 
ART OF HANDLING METAL.— 
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Ladward May, LZ) nbrook Lt 





BE WE WORLD'S COLDEST 
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MoLASsES ROADS!—THE STATE OF MYSORE, INDIA, BS 

BUILDS ROADS SURFACED WITH AMIXTURE OF MOLASSES tows * ZERO HAVE BEEN CLAIMED 
AND DIRT, THIS MIXTURE SHEDS RAIN AND KEEPS DOWN aie MI-KENYA.IN SOUTH AT 
DUST.—- LA Soicer, Owen Sound, O74, Carrada. Bob &: cher, SaltLake Gps 

Five dollars will be paid for the oddity selected by Nic Sprank as the best of the month. One dollar will be paid for all others 

. Editorial Office, MECHANIX ILLUSTRATED, 1501 Broadway, New 


used on this page. Send your oddity to Nic Sprank, 1 t ; 
York. N. Y. Source or proot of each oddity must be given. Send all oddities separately, not with other manuscripts or letters. 


at 





fa 4 
Cj, lkea 
Il others 
ay, New 
r letters. 











“Men who made civilization what it 
is today were not famous statesmen, 
conquerors or philosophers. They 
were—and are—men engaged in the 
mechanical sciences.” 


BY LOWELL THOMAS 
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VER the airwaves comes a 

desperate appeal to the radio 
station at Nome. “For God’s sake, 
send help, if you can. We're 
starving and dying. There’s an 
epidemic. Almost everybody is 
flat in bed.” 

“What do you need? Food?” 

“Food, yes, and milk. But above 
all, serum. This whole settlement 
will be wiped out if we don’t get 
serum.” 

By dog-sled and man-power it 
would take two weeks and a lot of 
luck to carry the needed supplies 
to that stricken community. But 
there is Joe Crosson with his 
plane. Can he make it? The 
problem is put up to him. 

“We'll do our durndest,” he re- 
plies, speaking for himself and 
plane. 

We won't go in to the trouble 
and danger he goes through. For 
one thing, it’s an old story to Joe 
Crosson. He has done it before 
probably will have to do it again 
several times. The point at this 
moment is that he does it. An en- 
tire settlement in the frozen North 
is saved from extinction. 

Such an episode, not uncommon 
in these days, serves here te 


The great debt which the modern world owes 
to the man in the laboratory and the man in 
the workshop is brilliantly discussed in this 
article by Lowell Thomas, internationally 
famous radio commentator and author, below. 














dramatize the crescendo advance of civiliza- 
tion. I believe everybody agrees that one of 
the two highest functions of this civilization 
of ours is to diminish disease. A generation 
ago the saving of that Arctic settlement would 
have been impossible. 

To whom did those stricken people owe 
their lives? All honor to Crosson. He did 
his errand of mercy with courage, fortitude 
and skill. But without the work that a num- 
ber of men did before him, some in factory 
and machine shop, some in chemical labora- 
tory, some in astronomical observatory, all of 
Joe’s courage and fortitude would have been 
unavailing and there would have been no call 
for his skill. No call for help could have been 
flashed through the air if the physicist Hertz 
had not discovered the uncanny properties of 
the waves named after him and if Marconi— 
who was not educated as a physicist to begin 
with—had not, later on, developed the means 
of using those waves and thus made it pos- 
sible for us to communicate from anywhere to 
anywhere else without the aid of wires. 
Crosson could never have flown to the rescue 
of that settlement but for the experiments of 
a couple of bicycle mechanics named Wright 
in Dayton, Ohio. Going back a bit, Wilbur 








The heroic flight of Joe Crosson (above) 
which saved hundreds of lives, and the 
huge modern Sikorsky Clipper Ship 
(right) were both made possible by the 
pioneering experiments of the Wright 
Brothers, one of whose early planes is 
Ss , e e 
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and Orville Wright never could have made 
their strange machine fly if Gottlieb Daimler 
had not produced the gasoline engine. And 
Joe could not have navigated his airship but 
for the contributions of Copernicus, Galileo 
and Kepler, the great trio who may safely be 
called the fathers of modern astronomy. 
Finally, would he have had any serum to stop 
that epidemic if Edward Jenner had not in- 
troduced vaccination and thus become the 
originator of serumtherapy ? 

From all this, it seems to me, one fact 
emerges clear. The men who have made 
civilization what it is were not the famous 
statesmen, conquerors or even the philoso- 
phers. They were—and are—the men en- 
gaged in the mechanical sciences. Do you 
object that I have included a_ physician 
amongst them? Then I refer you to Arthur 
Keith’s “The Engines of the Human Body” 
or Dr. Crile’s brilliant work on “Man as an 
Adaptive Mechanism.” Or watch a skillful 
surgeon at work. You will see that he is ac- 
tually a super-mechanic plus, of course, a 
complete knowledge of the human anatomy. 
Again, it is generally conceded that William 
Harvey was the father of modern medicine. 
Consider his great discovery, the circulation 
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of the blood. It was the first true 
explanation of the mechanics of 
the life-stream. Upon it has de- 
pended every advance that we 
have made in the prevention and 
cure of disease. 

The fact that I have stated 
above will not go undisputed. 
The highbrows will say: “To the 
pillory with him! He blas- 
phemes the memory of the great 
philosophers.” Whereupon it 
occurs to me that I have heard 
scholars remark that, actually, 
philosophy has not advanced a 











single step in any im- 
portant direction. There 
have been different sys- 
tems of philosophy, true, 
but admittedly none 
greater than that of the 
ancient Greeks. And, 
frankly, I am one of those 
who are convinced that 
neither Schopenhauer 
nor Kant nor Spinoza nor 
Descartes nor even Papa 
Plato himself has con- 
tributed one jot or tittle 
towards the saving of a 
single human life, the 
curing of a sick child, the 
alleviation of poverty. 
And what of the great 
conquerors? I can think 
of only one or two whose 
achievements had any 
lasting and beneficent 


Benjamin Franklin (above) first 
tempted a spark from the skies; today 
Dr. Robert J. Van de Graaf, of the 
Massachusetts Institute of Technol- 
ogy. creates 7,000,000 volts of arti- 
ficial lighting with the man-made ap- 
paratus shown at left. 
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The marvels of the heavens which the 20-ton tele- 

scope (below) of the Yerkes Observatory reveals 

were first accurately scanned by Galileo (above) with 

his crude instruments, in the 17th Century. Even 

modern surgery, above right, depends for its achieve- 
ments largely on mechanical principles. 












































effect. Alexander spread the culture of Eu- 
rope, such as it was, through Asia and 
brought back some of Asia’s lore to Europe. 
But his work, like that of even Julius and 
Augustus Caesar, has left but few traces. 
“That which is done violently always has to 
be done over again.” Caesar, Hannibal, Ham- 
murabi, Genghis Khan, Charlemagne, Na- 
poleon Bonaparte—you can have the whole 
lot of them, for what do we owe them? I 
recall a line in “Man and Superman” by 
Shaw: “Commander, when the soldier ap- 
proaches, Mankind hides away his women and 
buries his forks and spoons.” 

Statesmen? Most of them have been para- 
sites on the soldier’s back. The best that can 
be said about them is that the more intelli- 
gent have protected and encouraged the 
experts in the mechanical sciences. But 
usually the scientists had to obtain this pro- 
tection by dint of their capacity for destroy- 
ing human life, not saving it. Archimedes, 
discoverer of the lever and the greatest of 
Greek scientists, was employed by the Tyrant 
of Syracuse because he invented artillery en- 
gines. Leonardo da Vinci, one of the greatest 
minds of all time, sought the favor of princes 
not because he was the foremost of Italian 
artists, a poet and mechanical genius but 
because he was a brilliant military engineer! 

As this is being written I can think of just 
two statesmen who contributed something 
imperishable towards civilization. And in 
[Continued on page 134] 
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Cooking Pot Has 
Clamping Lid 


NEWLY developed 

aluminum cooking pot 
features a clamping lid 
which can be instantly re- 
leased by pressing down on 
a special trigger. An ad- 
justable air vent in the lid 
takes care of the pressure 
created within the pot while 
cooking 


Two-Way Wrench 
Opens Tight Jars 


HE annoying matter of 

attempting to pry the 
cover of a jar loose by pry- 
ing it with a knife or placing 
the jar in hot water is said 
to be eliminated through 
the use of a recently pat- 
ented two-way jar wrench. 
The device, which is made 
of stainless steel, features a 
series of various sized rings 
designed to fit the caps 
found on the majority of 
jars in which fruits, jellies, 
etc, are packed. The 
wrench is easy to use, the 
proper ring merely being 
slipped around the jar top 
and the two sides of the 
wrench handle then pressed 
together while an anti- 
clockwise motion is applied 
It is only the work of a mo- 
ment to select the proper 
ring for the jar at hand 


Transparent Oil 
Cans Developed 


JEIGHING one-third 

less than metal types 
and unaffected by oils, gaso- 
line or their derivatives, oil 
cans made of transparent 
plastic material eliminate 
the usual messy preliminary 
quirt to see if they are filled 
The transparent 
fitted with metal spouts 


cans are 































































Above—When the curtain rises at Radio City Music Hall in 
New York, N. Y., the audience sees a completed and colorful 
setting, but few of the theater's 150,000 weekly patrons 
realize the planning and work involved in making the sets. 


In the model room 
(above), Nat Kar- 
son, art director of 
the Music Hall, 
looks over minia- 

of settings 

in previous 
productions. A 
model of every set 
is carefully stored. 


At the left, Art 
Director Karson is 
shown making a 
watercolor sketch 
that will serve as a 
guide for the thea- 
ter technicians who 
fashion the huge 
settings for the 
Music Hall stage 
from canvas, wood, 
steel and paint. 


Every set planned for the Music Hall’ 

stage is first worked out in detail on a miniature stage 
(above), which has three elevators and a turntable 
enabling all technical problems to be solved at small! 
expense before costly full-size sets are constructed 


UST as important a task as getting the per- 

formers ready for one of the gay spectacles 

presented on the mammoth 144x80-foot stage 
of the famous Radio City Music Hall in New York, 
N. Y., is the enormous mechanical and artistic job 
of creating the settings which transform the bare 
stage into a wonderland of illusion. 

Every set planned for the huge stage is first 
worked out in miniature on a tiny stage which, 
like its prototype, is equipped with three elevators 
and a turntable so that the settings can be moved 
about just as on the real stage. The miniature 
sets are constructed from cardboards, celluloid, 
glue and pins, enabling all scenic effects to be 
carefully studied and changed before engaging in 
building of costly full-sized sets. 
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Device Measures 
Heat Of Skin 


CIENTISTS at the Uni- 

versity of Illinois have 
devised an apparatus that 
measures changes in skin 
temperature caused by 
changing air conditions. The 
patient’s feet are encased in 
boxes and a stream of cold 
air directed upon them 
while an electrical reading 
of skin temperature is taken 


Electric Polisher 
Runs Dual Blocks 


MPLOYING two rub- 

bing blocks simultane- 
ously, a newly developed 
machine which sands, rubs 
and polishes can be plugged 
into any convenient electric 
current outlet. The dual 
block arrangement makes it 
especially useful for curved 
surfaces and inside corner 
work. The blocks are de- 
tachable and interchangea- 
ble and the machine is fur- 
nished with one set each of 
sponge rubber and felt 
blocks. The complete unit 
weighs only ten pounds and 
is easily handled. 


Fire Piping Has 


Remote Control 


IRE protection piping is 

prevented from freezing 
or leaking by a new type 
of valve, which is of the re- 
mote control type and can 
be located some distance 
from the piping, where it is 
warm. No water is kept in 
the exposed section of pip- 
ing, but it is available 
within a few seconds after 
the control is pressed. 
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At right is shown a cross-section 
of a Bessemer converter. It 
consists of a huge pear-shaped 
steel pot, lined with heat-resist- 
ey Mls s SO a a 
is tilted on its side and filled 
with molten iron. Carbon and 
manganese are added to make 
the steel hard and elastic. When 
the converter is returned to an 
upright position, air is forced 
into the mixture from the bot- 
tom. After the fiery liquid is 
boiled for about twenty minutes, 
pure iron and manganese are 
added. Another boiling period 
and the white hot steel is poured 
off into a gigantic ladle. 
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Below — Open hearth furnaces 

today produce 91 per cent of 

the steel in the United States. = nes - = 
Molten iron and other materials - -CAACC 
are placed on the clay and brick- . BESSEMER 
lined hearth. Hot air and gas CONVERTER 
from a nearby oven blow over > 
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World 


by 
Robert W. 
Gordon 





A silhouette of a large steel 
mill. Bessemer converters 
emit tongues of fire which can 
be seen for miles at night. 
The color gradually changes 
from red to a yellowish white. 


Left—Blast furnaces and ore 
docks at Cleveland, O. The 
blast furnaces are at the left 
and right. The round struc- 
tures between are stoves which 
heat the air for the blast 


—Photos Courtesy Republic Steel Corporation 


WORLD without steel—try to imagine it! 
Without steel, the whole physical struc- 
ture of the modern world would collapse. 
Lacking this one all-important substance, the 
civilization we know would cease to exist. 
There was, of course, civilization long before 
the discovery of steel, but it was vastly dif- 
ferent from ours; so different that it requires 
an effort of the will to picture a world without 
steel 
Without steel— 
There would be no buildings higher than 
walk-up distance; no airplanes, no automo- 
biles, no modern railways or fast steamships. 





Without steel 

Foodstuffs would be largely limited to what 
could be grown locally, and the threat of 
famine would be ever present. The horse 
and the sail would still be the principal means 
of transportation. 

Without steel— 

There would be no modern factories, in- 
dustry, cutting tools, or power machines 
Countless features of the twentieth century 
world would be non-existant. The United 
States would be back in the era of the horse 
and buggy. 

The changes wrought by steel have been 
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Looking up toward the top 
of a blast furnace. The 
first step in the production 
of steel is the changing of 
the ore into molten iron. 
A modern blast furnace 
produces 600 tons a day. 


Right — Stainless steel 
being polished. This is 
but one of the 500 differ- 
ent iron and steel products 
available today. Chro- 
mium added to steel pre- 
vents it from corroding. A 


and staggering that it is difficult to 
that the Steel Age is comparatively 
As recently as 1880, it was still gain- 


SO Vast 
, 
reaiize 
young 
ing momentum. It wasn’t in full swing until 


1900, and its peak is not yet in sight 


known before the Steel 


Iron and steel wer 
Age The 
placed in an Egyptian pyramid more than 
9,000 years ago. The Romans used a lot of 
it, but with their methods of production a 
ton of raw iron would cost $1,000. Today the 
average price of finished steel is only $55 a 
ton. A medieval furnace could produce 100 
A modern blast 


began first iron on record was 


to 150 tons of iron a year 
furnace produces 600 tons a day 


A hundred years ago a blast furnace con- 


A close-up view of a Bessemer converter in 
use at night. In 1890, nearly 90 per cent 
of all steel was produced by this method. 


sisted of a stack and a blower. Charcoal was 
the only fuel, and the bog ore was hand se- 
lected. The chief customers for the 25 or 
30 tons produced a week were the nearby 
blacksmiths, who hammered out ferrous 
products by hand 

In those days the principal metals were cast 
and wrought iron. Cast iron was hard but 
brittle. Wrought iron resisted shock but was 
soft. Steel was needed, for steel is strong, 
wear-resisting, and tough. There was blister 
steel and crucible steel, but the methods of 
making them were slow and costly, and totally 
incapable of producing the metal in quantit; 

Blister steel was produced by placing char- 
coal and wrought iron into clay boxes 





jars, and heating for days, until the iron had 
absorbed enough carbon to become steel. 
Crucible steel was melted in a pot, along with 
carbon. The method gave us the famous 
Sheffield steels, excellent but rare and costly. 

Ninety years ago Henry Bessemer of En- 
gland and William Kelly of Kentucky, work- 
ing independently, conceived the idea of 
refining iron by blowing air through it. 
Bessemer patented the process in 1855, but 
Kelly erected the first commercial converter 
two years later. The two interests merged in 
1866, and became generally known as the 
Bessemer process. 

A Bessemer converter is a huge, pear- 
shaped vessel made of steel plates and lined 
with heat-resisting brick. It is open at the 
top and mounted on hollow trunnions so it 
may be tilted. The base is perforated, so that 


Left—Small objects of jewelry made 


Right—A mo 


modern development. 
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7 7 
DOOR FOR CHARGING 


Stainless and heat resisting 
steel, and other high quality 
alloys are made in electric 
furnaces. These furnaces 
can produce and control accu- 
rately heat up to 3,800 de- 
grees. Left—Charging a 
modern electric furnace. 


air blown through the trunnions passes 
through these holes to bubble through the 
metal. 

In operation the converter is tilted on its 
side and filled with from 10 to 25 tons of 
molten pig iron. The rush of air, turned on 
as the converter is returned to a vertical po- 
sition, prevents the metal from running 
through the holes. 

As the blast is turned on a brilliant shower 
of sparks bursts from the mouth of the con- 
verter, to be followed at once by short, ruddy 
flames, and a cloud of reddish fumes as the 
silicon and manganese combine with the 
oxygen and burn. 

The ruddy flames gradually change to a 
yellowish white tongue of fire as the carbon 
in the iron burns; and for about ten minutes 
the sky is lighted up for miles, while the con- 


of stainless steel—An interesting 
dern kitchen using stainless steel 








requires from ten to fourteen 


emits a deep roar from the boiling 


verte! 


mass of metal 

Suddenly the flame drops, and the con- 
verter is tilted again before the iron can burn 
added to the molten 
mass to absorb the gases and kill the boiling 
This ferro-alloy furnishes the metal 
with the desired proportions of carbon, sul- 


Ferro-manganese is 
action 
phur, manganese, phosphorous and silicon, 
turning it into steel 

When the alloy has had time to do its work, 
the is tilted still further, and the 
molten mass is poured into a giant ladle from 


converter 


which it is teemed into ingot molds 

It was this Bessemer process of refining 
steel cheaply and in large amounts that intro- 
duced the Steel Age. In 1890 nearly 90 per- 
cent of all steel was produced by this process 
Today open hearth furnaces produce 91 per- 
cent, with Bessemer a poor second at seven 
percent 

Bessemer steel, however, has certain defi- 
Its high sulphur content 
makes it ideal for machining, for it cuts clean 
It can be drawn into stiffer wire, and to finer 
It also makes the best welded pipe. Its 
low standing today is due to the demands for 
“tailor-made” metal, the manufacture of 


nite advantages. 
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A spectacular sight—tapping an open hearth f 
to make, depending upon 








which can be controlled better in open hearth 
and electric furnaces. 

The coming of the Bessemer process co- 
incided with the fever of railroad building 
and greatly accelerated it. Railroads paid 
$80 a ton for inferior iron rails in 1867, and 
could secure only 460,000 tons. They paid 
but $32 a ton for 1,500,000 tons of steel rails 
in 1884, the peak of railroad building. 

With the growing demand for steel, it be- 
came necessary to produce raw iron in enor- 
mous quantities. Blast furnaces increased in 
size, until now one can turn out 600 tons of 
iron a day. 

A blast furnace is an enormous steel shell, 
lined with heat-resisting brick, and often 100 
feet high. Alternate layers of iron ore, coke 
and limestone are fed in at the top, while a 
blast of superheated air is blown in from the 
The coke burns in the hot oxygen, 
and the the iron forming 
a molten pool in the bottom. The limestone 
also melts, absorbing the coke residue and 
earthy matter in the ore, and forming a molten 
slag that floats on the iron. The slag and 
iron are tapped several times a day, while 
the charge of raw materials is constantly re- 
newed at the top of the furnace. A furnace 
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wil! operate continuously, until 
shut down for repairs, or because 
there is no longer a demand for its 


product 

The tapped metal is cast into 
molds called pigs, unless it is to be 
used on the spot in the manufac- 
ture of steel, in which case it is 
taken in a ladle to a huge vat 
called a mixer, where it is kept in 
a molten state until needed 

The open hearth furnace was 
originally designed in 1864 to pro- 
duce steel without infringing on 
the Bessemer patents. It was 20 
years later before this type of fur- 
nace was operating on a commer- 
cial basis. 

An open hearth furnace is a 
huge oven in which the hearth or 
floor is exposed to the sweep of 
the flames which melt the metal 
The fuel, which may be gas, oil, 
tar or powdered coal, is blown in 
at one side of the furnace, 
along with heated air, through a 
checkerwork chamber of brick. 
The smoke and combustion gases 
pass off at the other side through 
a similar checker chamber. Every 
fifteen minutes or so the flow is 
reversed, so that the incoming 
fuel and air pass through a heated 
chamber. This reversal of flow 
conserves heat, and makes pos- 
sible temperatures that could not 
otherwise be obtained without an 
enormous consumption of fuel 

The open hearth may be charged 

[Continued on page 149] 





A wire fence making machine in operation. Wire 


possible by 


the modern steel industry. 


fencing is but one of the countless 
made 





its cross section i 
and its length 


Left—Seamless steel pi 
is tested by water 

high pressure. This is but 
one of the many steps 
necessary 

the consumer | Presen 
day high quality materials. 





oe le 


SH E88 US ame, 





* 







New Transport Plane Boasts 





Increased Flight Safety 


ROCLAIMED by its designer, Wally 

Timm, of Los Angeles, Calif., as having 
more safety features than any airplane built, 
a new twin-engined transport is equipped 
with a tricycle landing gear, wing slots de- 
signed to prevent tailspins and wing flaps that 
are said to reduce the landing speed con- 
siderably. The new plane is a high-wing, 
semi-cantilever monoplane and is powered 
by two 425 horsepower engines. 


Old Coin Weighs 44 Pounds 


N UNUSUAL copper coin which was re- 
cently placed on exhibition in Stockholm, 
.~ < ' Sweden, is 25x12 inches in size and weighs 
4? Te. Og about 44 pounds. Dated 1664, the coin’s origi- 

a = ‘it. nal value approximated 150 U. S. dollars. 


Novel Skate Has 
Ball “Wheels” 


TTACHED to the sole 
and heel of a shoe by 
means of small clamps, a 
newly developed German 
skate ridesonthreeoneand § 
one-half-inch ball bearings 
protruding from cylindri- 
cal supports instead of the 
customary wheels. 
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FREAI 


Fashioned to represent 4 “porker,”” this 
quick-lunch stand is a “hog” for attention. 


. 
. 2 ; 
» eA 


ATTRACT PATRONS 


This igloo roadside stand helps to create an atmos- 
phere almost as cooling as the ice cream sold inside. 


WR. i 


= 


idies—a complet 


Many a 


“hot dog” is sold within this suggestive stand. 
49 








Shown below is Col 
Alexander P. de Sever- 

sky with a scale model — 

of his proposed 120- Ww —— 4 
Passenger transoceanic , , 
twin-hulled flying boat. 
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oa we silane 
e L DING" FLOATS RETRAC 
= **eee, rs <% DURING FLIGHT TO 
SEVERSKY al - am ° STREAMLINE SHAPE OF F 
“SUPER-CLIPPER” 
TOTAL 4.P: 1@000 


ESTIMATED CRUISING 
SPEED 250M PH 
PASSENGERS. 100-!20 


SPAN 250FT The comparative sizes of 


the proposed Seversky sea 

plane (250-foot span) and 

other airliners now under 

] , = construction, as well as ¢ 

& present day transport 
\ plane, are graphically 


shown in_ the artist's 
i sketches on this page 









| NEW DOUGLAS 0¢.4 — 
TOTAL #.P.(4MOTOR): 5,500 


~_ _ 
/ CRUISING SPEED: 210MPH  « ~ “lhe, / f 
j r PASSENGERS: 42-CREW:S ~ ® es =| 
, SPAN: |36FT . * ~ ~ 
—.) . ee ° ae 
~~, nd a 


_—— ; Bers siaihy eve 


LANDING GEAR EXTENDED TO —— a . 


SHOW TRICYCLE ARRANGEMENT } 


HERME TICALLY 
EALED CABINS __— 
FOR CRUISING AT ~ 
HIGH ALTITUDES 
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BOEING “STRATOLINER" 
TOTAL H.P.(4 MOTOR): 4,400 


CRUISING SPEED(EST). 200m P.H ~ TYPICAL TRANS-CONTINENTAL 

PASSENGERS; 33 DAY-25 NIGHT A AIRLINER IN SERVICE TODAY 
PAN (O7FT — 

Sree J DOUGLAS DC-3 ano DST 

MAXIMUMH.P (2-MOTOR): 2,000 

jt % CRUISING SPEED: 190- 200M PH 


-< ~ PASSENGERS: 240AY-(I6NIGHT 
Se SPAN: 9SFT 





LARGE 3 BLADEO 
TRACTOR A/IRSCREWS 
EACH DRIVEN BY TWO 
2,000H.P ENGINES 


LANS for a super-clipper seaplane capable 

of carrying 120 passengers at 250 m.p.h. for 
about 5,000 miles non-stop have been submitted 
to Pan American Airways by the Seversky Air- 
craft Corporation. The proposed air giant, with 
its wingspan of 250 feet, would dwarf the huge 
Boeing Stratoliner and Douglas DC-4 transport 
planes which are already under construction 
(See accompanying sketches.) 
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The novel chart at the right provides a visual comparison of 
the power and pay load capacity of the projected and present 
day airliners. The Seversky plane, a giant among giants, will H 
be capable of flying from New York to London in 14 hours @) 
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POWER & PAY LOAD CAPACITY OF PROJECTED 
AIRLINERS COMPARED WITH TYPE NOW IN USE 


| : | | 
} EACH COMPLETE | 
} SYMBOL EQUALS | 
| 5 OOOLBS USEFUL | 
| 

} 































s 
SFT STARBOARC DINING SALOON AN AFT ENGINE / 
ENGINE HOUSING PROMENADE LOCATEL COMPARTM'T f “ F x RELATIVE SIZE 
ON EITHER SIDE ETS ; = — OF FOUR-PLACE 
CONTROL GE OF NACELLE STATEROOMS 4 — a FLOAT SEAPLANE 
AND OFFICERS 
QUARTERS GALLEY 
COCKTAIL LOUNGE a / ra) 
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4-BLADED PUSHER 
AIRSCREW ORIVEN 
By TWO 2,000HP 
GEARED ENGINES 


AFT FUSELAGE 
STATEROOMS 


CREW’S QUARTERS 









LANDING 
FOYER — 
‘ <_ WASH ROOMS 


BETWEEN CABINS 





AFT PORT ENGINE 
DRIVES 3-BLADED 
PUSHER AIRSCREW 


4 a 
‘& CARGO SPACE IN 







Li BOTH PONTOONS 
WING STATEROOMS 


FwO. FUSELAGE STATEROOMS 


PORT FWD. ENGINE 
COMPARTMENT 


The elaborate interior and constructional fea- 
tures of the proposed Seversky super-clipper 
are sketched above. The hulls are retractable. 
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Creates Novel Job 
To Pay Schooling 


UTTING his high schoo! 

biology studies to practical 
use, 18-year-old Sam Saikin, of 
Chicago, IIl., has created a grow- 
ing business which, he hopes, 
will finance his college educa- 
tion. The business consists of 
supplying biological laboratories 
throughout the country with 
preserved parasitic growths and 
pig embryos which he obtains 
from local stock yards. 


Starts Sea Voyage 
In 18-Foot Ketch 


.*TOCKING a rugged 18-fuot 

ketch with food and marine 
gear, Al Lastinger, of Lakeland, 
Florida, recently set sail for Italy 
Along with his passport and 
clearance papers, the 26-year- 
old sailor carried a letter from 
Governor Cone, of Florida, to 
Premier Mussolini, inviting the 
Italian dictator to enter an ex- 
hibit in the De Soto Exposition 
being held in Tampa. Lastinger 
is making the trip entirely un- 
aided, the rigging and steering 
gear of his small craft being ar- 
ranged to permit efficient one- 
man handling. 


Car Features Two 
Types Of Engines 


ESIGNED especially fu 

high speed travel, a newly 
developed German automobile 
features two engines. One, a 
150 horsepower airplane en- 
gine, is mounted externally at 
the rear of the car and drives 
an airplane propeller when the 
car is out in open country. The 
other motor is an ordinary auto 
type, housed under the front 
hood, which is used when the ca! 
is passing through towns. 
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Constructs Printing Press 
From Old Clothes Wringer 


XHIBITED at a science fair held in 

Boston, Mass., a novel printing press 
built from an old clothes wringer by Frank 
Jawroski, 18, created considerable interest 
among the spectators. 





“Iron Mother” Unit 
Saves Babies 


UTOMATICALLY produc- 
ing the precise conditions 
of humidity, temperature and 
air circulation as determined 
desirable for each individual 
infant, a new type of incubator 
is said to be invaluable in sav- 
ing the lives of premature 
babies. The incubator con- 
sists of a portable metal cabinet 
which houses a crib, water 
reservoir, air purifier, etc. 





Surgical Mask Made From 
Transparent Material 


NVENTED by a well known doctor, a 

new type of surgical mask is con- 
structed from transparent material and, 
due to its flexible metal frame, can be in- 
stantly adjusted to fit the contour of the 
face. By permitting lip reading, the trans- 
parent mask enables doctors and nurses 
to converse more conveniently during an 
operation. An opening in the bottom of 
the mask permits air to circulate. 























































Fred Offenhauser is the 

man who answers the 

speedway demons’ 

prayers for engines that 
“can take it.” 


by R. De Witt Miller 


y that will stand up! 
Every Memorial Day at Indianapolis thirty- 
two men mutter that prayer, pull down their 
goggles, adjust their crash helmets, and think 
ahead of the 500 terrific miles between them 
and the checkered flag. 

Out of that ever greater need for motors 
that will hold together for four to five hours 
at an average speed of better than 110 m.p.h. 
has come a new profession of master crafts- 
men: they are the geniuses of precision con- 
struction who build racing motors. And the 
dean of them all is Fred Offenhauser of Los 
Angeles, California 

His story runs like fiction, a full-blown 
action story of a mild mannered, bald-headed 
man who is afraid to ride in a racing car, and 
yet has built Indianapolis winners for the last 


BUILT TO WIN | 


** ‘ODS of Roaring Road, give me a motor 
I'll do the rest.” 





Wilbur Shaw crossing the finish line as victor in the 193> 


four years. Once about twenty years ago 
Offenhauser rode in a racing car. When he 
got out, he leaned weakly on the hood and 
said: 

“T think these things would run a lot faster 
if I stayed in a machine shop.” 

So he hibernated in a shop for a long time, 
and when he came out the world saw a motor 
that could go alongside the famous Liberty 
engine as one of the supreme pieces of me- 
chanical perfection which America has built. 
But that’s a bit ahead of the story. 

Offenhauser first got into the motor build- 
ing game in 1916, when a French motor broke 
down in Los Angeles. The nearest parts were 
in Paris, and the race was a week off. Some- 
body remembered that Offenhauser, then 
working in a small carburetor plant, had a 
genius for building precision parts. The job 
was presented to him with a lot of French 
adjectives. Offenhauser paid no attention to 
the adjectives, and duplicated every one of 
the parts perfectly. 

This brought him to the attention of Harry 
Miller, at that time the world’s foremost 
builder of racing motors. A few years later, 
Offenhauser was in charge of Miller’s shop. 

In 1933 Miller went out of this type of busi- 


ness. Offenhauser was left without a job 


n . Shaw drove 
his home-built racing car at an average speed of 113 m.p.h. 


a Indianapolis Speedway Race. motordom’s classic 
hy, gue. 














n the 193> 
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He returned to Los Angeles, scrapped to- 
gether all the money he could, bought some 
of Miller’s heavy power tools, and set up in 
the motor building business. But his motors 
no longer had the magic name of Miller, 
which had become synonymous with perfec- 
tion. Many of the drivers knew him per- 
sonally, but they thought of him as the 
foreman of a shop, not a designer. 

Early in 1934 Kelly Petello, daredevil little 
Italian, came to Offenhauser, looking for a 
motor to power his car in the coming Indi- 
anapolis race. 

“Look here, Fred,” he declared, “I’ve got 
enough money to buy a car, but I haven't a 
cent left for a motor. I want to take a crack 
at Indianapolis this year. Would you build 
a motor and take your money out of the prize 
—if I place?” 

Offenhauser wiped his hands on his bald 
spot, squinted at the plans for a motor he had 
just designed, and agreed. Two weeks before 
the race, Kelly drove out on the Indianapolis 
track for a trial. The car turned up an aver- 
age speed of better than 120 m.p.h. Both 
Kelly and Offenhauser were jubilant. The 
car was, however, using too much gas. A 
wire was installed by which the mechanic 
could turn off the idling jets when the car was 
running at high speed, and a second trial was 
run within a few days. 

And then disaster struck. The motor broke 
down, making a complete overhaul job 
necessary. Kelly was in despair, but Offen- 
hauser wasn’t beaten. During hectic days he 
wrought black magic. Night and day he 





















worked on the dismantled motor. And just 
five minutes before the trial period closed, 
Kelly again rolled out on the track. He 
qualified easily, but went into the race as the 
rankest kind of outsider. 

For five hundred miles Offenhauser’s motor 
took every strain the track and the anxious 
Kelly could give it. And when the checkered 


flag swished down, it was in front of Kelly’s 
Offenhauser had built his first winner 


car. 
































Precision construction is the 
secret of the ability of racing 
car motors to bear up under 
the gruelling grind of a long 
high-speed race, so Fred 
Offenhauser's shop in Los 
Angeles is equipped with some 
of the finest power tools pro- 
duced. Shown above is a 
crankshaft being machined for 
a specially designed motor. 





Craftsmanship in steel is 
shown in the photo at left. 
The racing car engine crank- 
shaft was machined in the 
Offenhauser shop from a bar 
of special nickel alloy steel 
such as shown at the left in 
the photo. Not one of his 
motors has ever failed during 
a race and many have powered 
cars of many winning drivers 
























That was in 1934. In 1935 an Offenhauser 
motor again won the classic and other of his 
power plants were in the money. Then in 
1936 the black curse of breakdown struck 
once again 

On a practice run Louis Meyer's motor 
threw a connecting rod through the block. 
But Offenhauser was prepared this time. He 
had brought along a spare motor and this was 
hurriedly installed 

The jinx, however, was as resourceful as 
Offenhauser. On the next trial run another 
connecting rod snapped, and for the second 
time sliced Louis’s motor almost in two. 
That looked like the end. But Offenhauser 
s a tough guy to beat. 

He wired Los Angeles and had a new block 
shipped by air express. Forty-eight hours 
later it was being installed in Louis’s car. 
Again Offenhauser stared at his watch and 
pulled out his hair. And again the car quali- 
ficd minutes before the trials closed. Louwis 


Meyers was the first driver to see the 


checkered flag when the race was run. 








































In 1937 Offenhauser motors 


took first, 
second, fifth, eighth and ninth places. Ip 
those four years not one of his motors ever 
broke down during a 
forced out because of trouble with the chassis 


race. Drivers were 
or bodies, but never because an Offenhause; 
motor couldn't take it. 

How can a man practically remove the 
chance of mechanical failure from a motor 
which must stand the hardest test an interna] 
combustion engine ever receives? Will he do 
it this year? The best way to answer these 
questions is to tell the story of how an Offen- 
hauser motor is built. 

The first step is to select suitable materials. 
The motors must be light, and yet stand up 
under terrific The four-cylinder 
Offenhauser motor turns up 5,500 r.p.m. (The 
average six-cylinder motor in a medium 
priced standard car is capable of 4,500 r.p.m 

but try and drive it at that speed for four 


strains. 


hours). 
The compression ratio of the Offenhauser 
power plant is twice that of a normal motor. 
For the block a _ nickel 
alloy iron is used, which 
maximum hardness 
and a very fine-grained 
casting. The crankshaft is 
nitralloy steel which is cast 
at only 1,000° F., giving a 
very high tensile strength 
It is then treated in a 
special air-tight furnace 
The crankcase, timing gear 
housing, camshaft housing, 
and intake 
from an aluminum alloy 
Manganese bronze, having 


gives 


manifold are 


terrific strength, is used for 
engine brackets and bear- 
ing supports. In fact, the 
Offenhauser motor is a 
dramatic textbook on the 
latest in metallurgy 

‘I always investigate 
any new metal or alloy,’ 
Offenhauser says. “My ex- 
perience with Miller taught 
me the importance of eter- 
nal testing and checking of 
new materials.” 


Considered the dean of racing cat 
engine builders, Fred Offenhauser 
shown making an adjustment on 
one of the giant gear cutting ma 
chines with which his shop *& 
equipped, earned the title by sheet 
mechanical genius plus plenty of 
hard work over a period, of vears 
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Driver and builder get together to 
discuss business. Louis Meyers, fa- 
mous racing car driver (left) and 
winner of the 1936 Indianapolis Race, 
and Fred Offenhauser, master engine 
builder, examine castings of a trans- 
mission case constructed for a racer 


All new materials are 
given hardness, tensile 
strength, expansion, and 
heat tests. When the metals 
are selected, they are cast to 
the rough shape desired. 
Then the machinery in the 
Offenhauser shop goes into 
action. Some of the finest 
heavy duty power tools in 
the world are used in this 
work. An ordinary looking 
bar of nickel steel, two or 
three feet long and about six 
inches in diameter, becomes 
beautifully turned crank- 
shaft. Rods and housings begin to take pre- 
cise shape. 

Then comes more testing. A casting may 
go through all the machining, look perfect, 
and still have a hidden flaw. Such a casting 
will play the very devil with the most careful 
work. Recently, however, two methods have 
been devised to eliminate this bugbear of mo- 
tor designing. 

Some castings are tested by X-ray. An 
even more delicate method, known as the 
magnaflux test, has been developed during 
the last two years. A casting to be checked 
by this test is first immersed in a bath con- 
taining lamp black and iron filings. Next 
the casting is placed between the poles of a 
special electro magnet. It is then washed. 
Any internal flaw will cause an opposition 
of the positive and negative magnetic fields 
at the point of the flaw. The iron filings 
will collect at this point, and the lamp black 
will leave a mark exactly corresponding to 
the shape of the flaw. 

After all the castings to be used in a motor 
are tested and found perfect—and perfect ac- 
cording to the Offenhauser standard means 
something approximating the theoretical ab- 
solute—the fine machine work is done. 

Racing motors are not, however, fitted as 
tightly as those of standard cars. Compared 
with the motor of the average pleasure car, 
a racing power plant seems extremely noisy. 
The large amount of clearance is needed to 
allow for expansion of the parts under the 
super-heated conditions of a race 

But don't let the noise of a racing motor 
fool you. Each part is machined with almost 
























































The X-ray plays a part in the eternal checking which is so 


vital in producing Indianapolis Race winners. Shown above 
is a crankshaft being submitted to an X-ray examination. The 
rays from the tube pass through the casting and leave a record 
of its internal structure on a photographic plate beneath it 


unbelievable accuracy. In fact, these motors 
are so accurate that they require no breaking 
in. When they leave Offenhauser’s shop, 
they are ready to race. A few slow laps to 
heat the oil and water, and the power plant 
is prepared for the big grind. 

Accuracy, accuracy, ACCURACY—that is 
the eternal password among the builders of 
racing motors. As Offenhauser says: 

“Drivers can afford to be superstitious, I 
can't. There’s one “throttle thumper” who has 
fits if anyone in his pit eats peanuts during a 


/ 


5 








Exacting tests of all machined parts are made before Offen 
hauser assembles a motor deemed worthy to bear his name 
To the eye these castings appeared identical and perfect, but 
when submitted to a magnafiuxing test, the details of which 
are explained in the text. the casting on the right showed 
two flaws that would have caused a breakdown during a race 











A winner! This is the Offenhauser motor that Wilbur Shaw 
used to power his home-built racing car with which he brok: 
ten years bad luck to win the 1937 Indianapolis speed classic 
This engine's compression ratio is twice that of plain types 


race. Another driver won't drive until he’s 
eaten a dish of chow mein. Another fellow 
carries a girl’s handkerchief inside his crash 
helmet. But I can’t be superstitious. I have 
to go to a testing laboratory, instead of a 
fortune teller.” 

Anyway, you don’t have to go to a fortune 
teller to predict that Offenhauser motors will 
be in the money this year. Four years and 
four winners is a pretty good record 

Which brings us to this year’s race, and 
the new problems which come with each suc- 
ceeding session on that famous oval. A good 
many of these problems will be met by the 
drivers in some split second decision, but a 
good many more will be solved in the shop 
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long before race time. Most racing motors 
are ordered at least four months before the 
race. Power plants have, however, been built 
in eight weeks. When you have to construct 
a tailor-made motor in that time, you work 
night and day, and use up your vocabulary. 
The four-cylinder Offenhauser motor, with- 
out a supercharger, costs $2,500. 

This year the principal alteration in motor 
design is the result of the rule change which 
permits the use of “doctored” fuels. Last 
year only standard gasoline could be used, 
but when the starting bomb is fired in 1938, 
the gas tanks will be filled with all sorts of 
fancy mixtures containing tetraethyl, benzol 
and alcohol. Some cars will use pure alcohol, 
although this will add a new problem, due 
to the larger fuel consumption. The restric- 
tion on the amount of fuel consumed during 
the race has been eliminated, but the restric- 
tion imposed by gravity hasn’t been repealed 
yet. Extra fuel means extra weight. 

To get the maximum out of these condi- 
tions, the timing of Offenhauser motors has 
been lengthened. This will give greater speed 
and power but will cause the motors to con- 
sume more gas. The blocks have been slightly 
lengthened. More straight-eight motors will 
be used this year and the compression ratio 
has been increased to 14 to 1. 

The majority of Offenhauser motors have 
four cylinders. A mysterious straight-eight 
or two are, however, being constructed. The 
eight cylinder jobs have greater smoothness 
and acceleration, but they consume more 

[Continued on page 136] 


Radio announcers crowd around Wilbur Shaw and his me- 
chanic, Johnson, a few minutes after he crossed the finish 
_ as winner of the 1937 Indianapolis Race. One can readi- 
Y appreciate the endurance and precision that must be 
built into a racing car engine by pondering the fact that 
Shaw's car traveled the 500 miles in 4 hours, 24 minutes. 
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Capable of standing the most terrific punishment to which 
parts of an internal combustion engine can be subjected, yet 
so light that a woman can support it on two fingers, 
aluminum alloy manifold may 
the 
engine must be perfect, 


this 
play an important part in 
1938 Indianapolis Race. Every part of the winning 
for breakdowns mean a lost race. 







the first 
to drive a winning car powered by an Offenhauser motor. 


Kelly Petello, daredevil Italian racer, was man 


In the photograph above. he is shown just after receiving 
a golden helmet after winning a dash on a western track. 


When he entered the 1934 grind, Kelly staked his sav 
ings from years of driving on the Offenhauser engine. 
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One-Man Cross Cut Saw Fells 
Large Trees Quickly 


f pwwee one-man cross cut saw easily fells 
large standing trees, and cross cuts logs 
and timbers of any size lying on the ground. 
It does the work faster than two men with 
the conventional type saw, and with less than 
the usual amount of effort. The saw blade 
is attached to a frame or carriage, which is 
securely clamped by three large claws to the 
standing tree or log that is to be cut. The 
frame is 63 inches high and the saw blade 
is 59 inches long. The blade is moved back 
and forth on a curved arm or handle which 
is suspended from a large curved flat spring. 


Artist Finds Making Weather 
Vanes Profitable Hobby 


EVERAL years ago Henry Marx, an artist 

living in Beverly Hills, California, started 
making weather vanes and metal art novelties 
as a hobby. Visitors to his home sought to 
purchase his product, and soon Marx de- 
veloped the hobby into this unusual business. 
He creates the weather vanes from sheet 
metal, adapting drawings and pictures from 
various magazines. His interesting weather 
vanes include ships under full sail, covered 
wagons, a hunter and his dog, and many 
other suitable subjects. When placed at the 
top of a flag pole or house, they lend a pleas- 
ing appearance, as well as serve a useful pur- 
pose. If desired, they can be painted with 
bright colors. Many metal craftsmen will 
find weather vanes a new subject for their 
metal cutting shears. 


Polaroid Lighting Unit Gives 
Glareless Illumination 


EVOLUTIONARY in performance and 

design, this Polaroid lighting unit is in- 
tended primarily for desks. Presented as the 
only known method of completely eliminating 
glare, optical and illuminating authorities hail 
the lamp as a forerunner of a new era in light- 
ing. The glareless feature permits focusing 
of light on the working plane and gives even 
distribution over the entire surface. Polaroid 
lighting has no reflected glare; therefore vi- 
sion is easy and precise. Colors are enriched, 
contrasts increased, and detail is intensified. 
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Builds Gas Model Of 


Douglas Plane 


EPRESENTING about 900 
.€ hours work, a gasoline-pow- 
ered model of a Douglas DC-3 
air liner constructed by James 
Beard, of South Bend, Ind., is 
valued at $2,000. The model de- 
viates from its prototype in that 
it has pontoons and only one en- 
gine, which is said to fly the three 
and one-half pound replica for 27 
minutes on one ounce of fuel. The 
model has a wingspan of 66 
inches and features cellular con- 
struction. 


Puppet Show Teaches 
Traffic Laws 


HE ancient art of puppetry has 

been enlisted by the Bureau 
of Public Safety of Detroit, Mich., 
in a novel campaign to cut the 
accident toll of modern traffic. A 
play—“Stop, Look and Listen”— 
enacted by marionettes, is being 
shown at all of the city’s schools 
in an effort to impress children 
with safety rules. The cast of 
marionettes features a policeman, 
a teacher, children, stop lights, and 
traffic in the form of model au- 
tomobiles, which are actuated by 
motor-driven belts. 


Robot Checker Player 
Is Undefeated 


WNED by Frank Frain, of 

New York, N. Y., a mechan- 
ically created robot is said to 
have played in more than 25,000 
checker matches without being 
defeated. Sponsored by a well 
know radio manufacturer, the 
“Magic Brain Checker Player,” as 
the robot is known, is making a 
tour of the country. Standing six 
feet tall and weighing 500 pounds, 
the robot disdainfully sweeps the 
checkerboard clear of checkers if 
its opponent attempts to cheat. 
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Solitaire Bridge Board Gives Expert Opposition 


SOLITAIRE bridge game 

with this board supplies the 
player with expert opponents and 
an expert partner. The player 
bids only his hand, and the partner 
and opponents automatically bid 
correctly, no matter how inexpert 
the player may be. The bidding 
is adaptable to all systems. It is 
claimed that with a rudimentary 
knowledge gained from any self- 
teaching bridge book, a player can 
perfect his game by using this 
board. In use, the board’s hands 
are played exactly like those in a 
game of contract. After the bid- 
ding is finished, playing starts. 
The player can make errors, but 
because the opponents are ex- 
perts, they capitalize on mistakes. 


Giant Machine Sews 
Ten-Foot Blankets 


WELVE rows of stitches are 

sewn simultaneously by the 
largest sewing machine in the 
world. This machine is used to 
stitch cloth onto ten-foot wide 
blankets of glass wool five inches 
thick. Because of the resilience 
of the fibres in the “wool,” there 
is no tendency to settle under con- 
tinuous vibration, thereby making 
it especially useful for insulating 
trucks, buses, refrigerator cars 
and air ducts. 





Flash Takes 2 Bulb Sizes 


NEW synchronized flash-gun 

attachment for cameras features 
an adjustable reflector designed to 
center exactly over flashbulbs of 
both small and large sizes. 


Portable Car Heater 


AKING it unnecessary to heat 
the entire garage, this gas- 
electric warmer uses any type of gas 
for fuel, and electricity to operate 
the blower motor. The heated air 
is forced through the louvre openings 
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Opportunities For The 
SMALL INVENTO 


Water skiing, a new sport packed with thrills, has been 
promoted in this country through the help of Northill 
water skiis, which feature an adjustable foot receptacle. 


MPHATICALLY answering the fre- 
quently-heard question — “Do small 
inventors have a chance today?”—a Los 
Angeles concern has been proving for some- 
time that inventors not only do have a chance, 
but that money is to be made for everyone. 
Today the company has direct sales offices 
in principal American cities; it has inter- 
national representatives scattered through 
twenty-nine nations around the world; it has 
leased manufacturing rights on several of 
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In their offices, Ada Wil- 
bur (left) and Blanche 
Hill inspect an hydraulic 
pump. In the back- 
ground is an anchor 
which will hold a twenty- 
foot boat. 


John K. Northrop, fa- 
mous airplane designer, 
with one of his light- 
weight folding anchors 
which does the work of 
other anchors weighing 
20 to 30 times as much. 


its items to a British firm for overseas 
manufacturing; it has the services of an 
internationally known engineer as active con- 
sultant and a staff of engineers under his 
direction, and it has built itself an ultra- 
modern building in Los Angeles to house its 
executive and sales staff and its assembly and 
shipping departments. 

Blanche Hill and Ada Wilbur, president 
and secretary-treasurer respectively, of the 

[Continued on page 140] 











Builds Model Bungalow From 10,000 Matchsticks 


OMPRISED of more 

than 10,000 burnt 
matchsticks, which his 
friends collected for him, 
a novel model bungalow 
has recently been con- 
structed by Russell A. 
Dade, of Montreal, Can- 
ada. Furniture for the 
bungalow’s tiny rooms 
was also built-up from 
matchsticks. No nails or 
pins were used in assem- 
bling the model, each 
matchstick being held in 
place by glue. About 
three pints of glue were 
required for the job, 
which represents five 
months spare time. 


Auto Safe Thwarts Hold Ups 


sis THWART hold ups of its drivers, a 
delivery firm has equipped its autos with 
safes attached to the truck with tamper-proof 
bolts. Keys are kept in the main office. 



























Hand Guides Giant Riveter 


XERTING a force of 40 tons on huge 
rivets used in construction work, a new 
hydraulic riveter weighs four tons, but is so 
delicately balanced that it can be tilted or 
swung by a mere touch of a workman’s hand 
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|| ppenapmye an old gas tank holding car- ‘Ups a special high speed camera, 
bon, an electric motor, a tank for acety- General Electric engineers obtained 
lene gas and a wheeled frame, a Michigar this unusual photo of the Empire State 
craftsman has developed an outfit that en- Building in New York, N. Y., being struck 
ables him to make oxygen for welding. by lightning 11 times in 0.36 of a second. 


Device Converts val 
Sawdust To Logs 


LEAN sawdust and 

shavings, fed into the 
hopper of a newly de- 
veloped machine, emerge 
a few seconds later in the 
form of a hard, round log. 
The machine consists es- 
sentially of a large wheel 
containing individual holes 
into which a ram under 
pressure of 185,000 pounds 
is guided, compressing the 
mass of shavings in each 
hole to one-ninth its 
former volume. 
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FIGHTING WATER FAMINE 


by D. A. Lane 


Water Development Engineer 
Los Angeles Department of Water & Power 


Scientific water conservation 
methods are man’s salvation. 


HE floods which spread 

devastation and death in 
southern California last 
March brought home to the 
nation once again the terror 
that lies in water when it 
breaks beyond man’s control. 
Properly harnessed and 
handled, water is a boon 
without which life would 
cease to exist; out of control 
it becomes one of man’s most 
dreaded enemies. It is both 
killer and life-giver—friend 
and menace. 

The spectacular nature of 
the recent floods dramatized 
the destruction which water 
sometimes inflicts, but there 
is another side to the problem 
which is far more threatening and which is 
not generally realized. Too much water 
means loss of life and property in restricted 
areas; but too little water threatens the very 
basis of human existence in vast sections of 
the country where population is thickest. 
That is why engineers viewed the catastrophe 
of last March not only in terms of lives lost 
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Above—This home was wrecked as a result of a cloudburst 
near Montrose, Calif., before proper flood control methods 
to divert rain waters into the ground were adopted. Left— 
An engineer using a device that gauges a river's rate of flow. 


and property destroyed, but also in terms of 
waste—waste of precious water that could be 
hoarded and put to work serving man instead 
of destroying him. 

For some time, engineers in the West have 
been working on ingenious systems to pre- 
serve water and thus protect millions of 
people who live under the threat of water 
famine. The engineers are employing one 
underlying principle to meet this great prob- 
lem of modern times: 

To save water, pour it into the ground! 

This sensational new system of water- 
saving causes wells to flow backward and 
rivers to run upside down. Mountains dotted 
with hundreds of miniature dams soak up 
water like huge sponges. Runaway water- 
courses are equipped with flexible bottoms, 
tailored to fit like gloves. Underground 
wells, drilled on their sides, draw millions of 
gallons daily from an empty river whose bot- 
tom is dry as dust. Billions of bacteria, con- 
tained in yeast are made to digest raw 
sewage, miraculously purifying it into spark- 
ling clean drinking water. 

A crisis came when wells supplying water 
for the city of Los Angeles dropped ominously 
low. Slow seepage from the ocean began to 
turn some wells to brine. Thirty-four had to 
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be abandoned. Over an area of 162 square 
miles, the subsurface water-level dropped 
below the sea. The city still had the man- 
made river built twenty years ago by William 
Mulholland, which brings water 250 miles 
from the high Sierras, but local sources which 
for years had supplemented it were failing. 

Geologists spoke plainly when asked for 
advice. Twenty-six great underground lakes, 
they said, supply all wells in the region. 
During the wet season, rainfall recharges this 
great natural reservoir. But since the cities 
have grown, the rain, now falling on acres of 





Above—Hinged concrete slab beds and concrete banks are fitted to runaway 
watercourses so that the water can be carried to specially located spreading 
grounds where it will gradually be absorbed and stored in subterranean 


reservoirs 


roofs, and on more than fifty square miles of 
paved streets, is carried off in storm drains to 
the ocean instead of returning to the ground. 
Meanwhile, a growing population draws more 
and more heavily on the rapidly falling sub- 
terranean lakes. 

In our modern homes water is wasted 
shamefully. Every time a housewife wants a 
cupful of hot water, she goes to the faucet and 
runs about a gallon of cold water into the 
drain. Americans use about 140 gallons a 
day per capita, on the average. On the other 
hand, citizens of Berlin, London, and Paris, 
use only about 45 gallons a day. The average 
American wastes that much every twenty- 
four hours! 

Engineers looked about for new sources of 
the precious fluid. They saw the storm 
drains carry away whole rivers of water. 
They saw rain-washed mountains shed 
racing torrents which swept down gravel 
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washes and stream beds to vanish into the 
ocean without adding more than a small 
amount to the contents of the underground 
basins. They saw an earlier flood submerge 
farms and city streets, doing $10,000,000 
damage while more than a million dollars’ 
worth of water was being lost—enough to 
supply the needs of 450,000 people. The floods 
of last Spring brought the problem into 
sharper focus than ever before. 

We must make the mountains absorb more 
water, engineers said. The mountains must 
suck up rain like sponges, instead of allowing 


Right—Laying a section of typical aqueduct pipe in place. 


it to race down the slopes, scouring gullies 
and stripping away vegetation. 

Cooperating agencies of city, county, state, 
and the federal government began to gather 
data. Rainfall was measured at 310 stations 
Twenty-seven hundred wells were sounded 
regularly; streams were gauged at 1,500 
points. At 57 stations high in the mountains, 
snow-shoe crews punched through the snow 
blanket with circular core-samplers, cutting 
cylinders which they weighed to estimate the 
amount of water thus stored. Other ob- 
servers estimated the amount of debris 
carried away, and measured precipitation and 
run-off. United States Geological Survey 
field men supplied still more figures. 

Workmen were set building check-dams 
All over the hills they piled brush, drove 
posts, and poured concrete. High up on thi 
mountains they erected tiny barriers of stone 
branches, and wire netting at points wher 
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gullies converged and channels were forming. 
Lower down, they built more substantial 
dams with cement foundations. These bar- 
riers were not to store the water, but merely 
to check its onrush, allowing it more time to 
soak in and tremendously reducing its power 
to strip off the topsoil. 

Rains brought down debris which matted 
and chinked up the dams. Shrubbery grew 
thicker. Gradually the mountains were car- 
peted with a spongy litter of leaf-mould, 
twigs, and branches, which absorbs water 
readily and lets it percolate slowly into the 
ground. Experts estimate the value of this 
cover at from $250 to $1,000 per acre. 

Having stopped the little leaks at the 
source, engineers next planned to trap the 
heavy floods which still roared down the 
canyons during rains. Mountain reservoirs 
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Left—This large city reservoir is small when 
compared to the huge underground storage 
basins created by engineers. Above—A rock, 
wire and brush check dam that serves to slow 
the onrush of water down a mountain side, 
allowing it time to soak into the ground 


would not do, for in order to harvest a large 
enough “water crop” lakes of terrific size 
would have to be impounded. Sunshine 
absorbs tremendous quantities of water from 
open reservoirs, but water poured into granite 
basins below ground remains. 

To place these dams strategically, an air- 
plane survey was made. Mapping planes 
zigzagged back and forth above the moun- 
tains, snapping photographs which were then 
pieced together into a mosaic. Engineers 
studied this under a stereoscope, choosing the 
ten best sites, avoiding “live” faults, where 
earthquakes might bring slippage. 

These dams are part of a bigger scheme to 
save the water by pouring it into the ground 

[Continued on page 142] 


Beautiful curves lend strength to the Big Dalton Dam which 
impounds drinking water for the Los Angeles County area 
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These pictures are 
representative of 
the effort and facili- 
ties put behind 
Vitaphone pictures. 
Above: A railroad 
sequence being 
“shot” on location. 
Below: “Holly- 
wood-in-Brook- 
lyn”; one corner of 
a huge sound stage 
in the Vitaphone 
studio in New 
York, where more 
than a hundred 
“shorts” are pro- 
duced every year. 


—o new and unusual in movie 
\7 “shorts” will be offered to the public 
when the first of a series of Vitaphone- 
MEcHANIX ILLustrRatTep films is released soon 
to theatres throughout the country. Made in 
full natural color by Warner Brothers’ Vita- 
phone Studio in collaboration with the editors 
of this magazine, these absorbingly inter- 








esting movies will take audiences into sci- 
ence’s laboratories and industry’s factories 
and will show for the first time how many of 
the marvels of our modern civilization ar 


conceived and produced. 

The films will run about ten minutes an 
each will deal’ with four specially chos« 
topics. However, months of preliminary i 
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vestigation and preparation have been put 
into them Warner Brothers production 
experts and cameramen, accompanied by 
members of the Mecuanrx ILLusTRATED edi- 
torial staff, visited many locations in their 
colorful, human-interest material 
many hours on research before 


[Continued on page 144] 
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Vitaphone 
“Shorts” 
In Natural 
Color Will 
Be Unique, 
Interesting 






Vitaphone Studio, 
a Sag N. Ye © er 


supervis: 

MBCHARI ILLUS. 

TRATED films are be- 
ing made. 





The two pictures on the 
left show Vitaphone 
camera crews on the 
job. Top: filming the 
posmenes t — = 
road built wy 

New York alle | of 
Model Engineers. Left: 
The color camera re- 
cords a wool dyeing op- 
eration in a factory. 
Setting up «a heavy 
camera and a battery of 
powerful lights some- 
times takes hours, while 
the actual shooting may 
take only a few minutes. 


Don't miss = ik 
phone-M ECHANIX 
ILLUSTRATED film! 
Mail us the convenient 
coupon below or write 
us a postcard if you do 
not want to cut your 
copy of the magazine. 
No obligation on your 
part, of course. 


Editor, MECHANIX ILLUSTRATED 

1501 Broadway, 

New York, N. Y. 

I want to see the first of the Vitaphone-MECHANIX 
ILLUSTRATED Shorts. 


local theatre 


Please let me know when my 
(please fill 

in its name) will show it 

Name 

Address 


City 


State 








Rural Mail Box Tilts Open 


N AUTOMATIC rural mail box, which 
tilts forward when opened and allows 
the mail to slide into the cover where it is 
easily removed, has recently been invented 
by a resident of Minneapolis, Minn. The old 
type stationary mail box is sometimes diffi- 
cult to empty from a wagon or automobile, 
but the new mail box is said to eliminate this 
trouble entirely. When the door of the new 
box is opened, the flag drops automatically, 
the box tilts forward as shown in the photo 
and the contents slides into the cover. Upon 
removing all the mail, the hinged cover au- 
tomatically closes. 





Levers Control Bike Brakes 


FRONT wheel brake, operated from the 
+%& handlebar and a two-speed rear wheel 
coaster brake, operated by a lever mounted 
on the frame, have been developed for bicycle 
use. The rear brake has a change speed gear 
which provides extra power on hills, quick 
pick-up, and more speed. Photo shows finger- 
tip controls. 


“ 
N 


Builds 8-Foot Cottage Model 


EATURING a floor size of eight by ten 

feet and a height of about eight feet, a 
perfectly detailed model of a Cape Cod cot- 
tage was recently constructed by George 
Brink, of Waterloo, N. Y. The little house 
contains four rooms and a bath, hard-wood 
floors and is completely furnished with furni- 
ture also made by Mr. Brink. 

The living room of the model home has 
a stone fireplace, the chimney running up the 
side of the house. Stone steps lead to the 
door of the house and, together with the gut- 
ters and little green blinds on the windows, 
help to create a real New England appearance 





Photo Cutter Is Self-Honing 


OUNTED on rubber-tipped feet to keep 

it from sliding, a newly developed 
photograph trimmer features a patented hinge 
and suspension spring that holds its two 
knives in such a position that they rub 
against each other, honing the blades. The 
trimmer is equipped with a gauge that shows 
exactly where a photo is to be cut. 
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95,000 Bowlers Participate In National Contest 


NLOSE to 25,000 bowl- 
C ers, members of 5,000 
five-man teams, recently 
gathered in Chicago, IIl., 
to attend the mammoth 
competition sponsored by 
the American Bowling 
Congress. The competi- 
tion lasted for one and a 
half months and the 
prizes totaled $290,000. 
Because of the large 
number of contestants, 
the competition was de- 
clared to be the nation’s 
most extravagant sports 
event. More than forty 
alleys were constructed 
at the contest site to 
accommodate the bowlers. 


Invents “Disc-Rotor” Aircraft 


LAIMED to combine the best features of 

A the airplane and autogiro, a “disc-rotor” 
aircraft has been invented by J. S. Caldwell, 
of Washington, D.C. The new plane cannot 
tailspin or nosedive, according to the inventor. 
The craft’s overhead disc-rotor is locked in 
place during flight, but rotates freely during 
landings, making vertical descents possible. 


Trailer Photo Lab Developed 


HOWN below is a photograph of a service 

test of anew mobile photographic labora- 
tory developed by the U. S. Army Air Corps. 
A plane has just landed “behind the lines” 
with negatives showing infantry maneuvers. 
Rushed to the darkroom, the negatives are 
soon developed and finished prints are handed 
to the pilot for delivery to regiments occupy- 
ing “front line” positions. 
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Drive Next Year's 


Blowouts or bumps mean nothing to a car when it is 
equipped with a hydraulic steering stabilizer. This 
device takes control of the wheel in an emergency and 
prevents the car from leaving its true course on the 
highway. Right—The stabilizer fastened in place. 


(7HETHER your car is a sparkling 1938 
model or something which you are 
obliged to drive another year, it has never 
been easier to have a taste of tomorrow’s 
motoring—now. The idea is suggested by the 
offering of an unusual number of ingenious 
and practical accessories. These new gadgets 
banish some of the ancient fears in driving, 
shorten the time required to keep the car 
up to par, and step up performance in a num- 
ber of ways. 

Do you drive in constant fear of a blowout? 
Are you annoyed by the penalty for for- 
getting to add water to the battery? Do you 
feel that the engine should give better per- 
formance, and would you care to try super- 
charging? Are you still changing engine oil 
every thousand miles? Do you envy those 
who are enjoying many new conveniences 
which you assume are available only on new 
cars? If so, step right up to the accessory 
counter and take your pick. Your 1939 car 
is ready! 

Automotive engineers are looking over the 
present automobile with a view to seeing 
what new uses they can find for principles 
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It was this policy that 
helped in the creation of a device that takes 


already employed. 


the hazard out of blowouts. If hydraulic 
shock absorbers control spring action, why 
not use a special shock absorber on the steer- 
ing tierod? Why wouldn't this device effec- 
tively check the tierod’s movement, in event 
of a front tire blowout, and prevent the steer- 
ing wheel from snapping out of the driver's 
hand? When an automotive engineer asks 
“why?” he generally ends by providing the 
answer. 

So a four-star accessory is born. With this 
large hydraulic hand on the car it is possible 
to strike a railroad tie with one of the front 
wheels while the car is traveling sixty miles 
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Car Today 


by Frederick C. Russell 


Ingenious new accessories will 
put your car a year ahead in 
comfort, convenience and safety. 














This device provides 
air conditioning for 
the car. Using the 
cowl ventilator as an 
intake, it purifies, 
warms and circulates 
air in the car. Tests 
have shown that this 
device is particularly 
helpful when the out- 
side air is very dusty. 





Imagine driving up to your garage, touching a button on the dash and having 


the doors open automatically and close when the car is inside. 
‘hy wait for it to become standard equipment? 


this magic feature now 


an hour—and live happily ever after, even 
if the driver takes his hands from the wheel! 
No one wants to try that stunt, but the steer- 
ing stabilizer is built to give that much 
margin of protection. Whether the car’s 
stability is endangered by road obstruction or 
by tire collapse it continues in a straight- 
ahead direction unless the driver finds it 
necessary to steer to the right or left. To- 
morrow’s car will have this protection, but 
you can have it today. 

Solving the problem in a somewhat differ- 
ent way is the special inner wheel which 
serves to prevent that dangerous drop which 
occurs when a tire blows. The inner wheel 


takes over the job of supporting its end of 


the car until the driver has a chance to slow 


formerly Modern Mechanix 


You can have 


down and stop. Instead of dropping the dan- 
gerous distance to the rim the troublesome 
wheel drops only an inch or so to the edge 
of the safety inner wheel. Even though flat 
as a pancake the tire cannot offer that ter- 
rific resistance which usually is sufficient to 
throw a car out of control. 

With either or both of these devices on 
the car, and with those special inner tubes 
which are being offered by major rubbe: 
companies, the fear of sudden tire collapse 
is definitely out of the picture for any motor- 
ist who wants his future motoring today 
These safety inner tubes do away with the 
annoyance as well as danger from punctures 
There is no particular magic about it. The 
thick center section of such a tube is turned 


75 











Above — Smeared 

or dirty windshields 

will be a thing of 

the past when this 

automatic wind - 

shield washer is 
use 
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THOROUGHLY ATOMIZED 
VAPOR 


Genuine supercharg- 
ers are expensive. 
However, simpler 
types that help the 
engine breathe can 
be installed easily. 








inside out so that when punctured the rubber 
closes in around the sharp object or fills he 
the cut left when the object is withdraw 

One of the tire companies acelin an- 
nounced a new chemical which, when in- 
jected into the inner tube with a special 
pressure gun, will cause punctures to close 
up immediately and permanently. Rotation 
of the wheel spreads the coating evenly. The 
protective coating remains in place as long 
as the tire stands, and it will not clog the 
valve. 

The whole appearance of the car can be 
changed by a process of retrimming the hood 
and sides of the body. Fresh air advocates 
can have the sunshine tops installed in their 
present cars. Now that this familiar taxicab 
feature is available for all cars even the man 
with a sedan can enjoy a convertible feature 
that will doubtless be standard equipment 
in the years to come. More radical is the 
new control system which consists of full 
power brakes, clutch and throttle, operated 
by vacuum cylinders which are, in turn, 
operated by a control wheel. This special 
wheel is mounted just below the steering 
wheel on a collar which allows it to rotate 
freely and to be carried with the steering 
wheel when turning. It also slides up and 
down the column, this special motion con- 
trolling the valves and thus the car. Designed 
especially for paralytics and others who have 
the misfortune of not being able to use their 
feet when operating a car, this highly efficient 
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and extremly simple control system may 
eventually hasten the demise of all foot con- 
trols. 

Last year this system looked unwieldy be- 
cause the average driver shied at the idea of 
having anything in the way of a control under 
the steering wheel. Today, with so many of 
the 1938 models featuring remote controls for 
shifting gears, the system looks far less un- 
usual. Tomorrow it should look as simple 
as hydraulic brakes, but why wait until to- 
morrow? 

For those who want to take the step in in- 
stallments, why not consider a power brake 
booster? Such a device operates from engine 
intake vacuum. Its piston draws on the brake 
pedal arm and thus can be used with either 
mechanical or hydraulic systems. A control 
knob attached to the rim of the steering 
wheel will aid in handling the car in traffic 
or in parking. The horn ring, which has 
become so popular with today’s car, can be 
attached to any of the cars manufactured 
within the last few years. It is fitted to the 
inner part of the horn control, the button 
proper being replaced when the ring is at- 
tached. This is a great improvement over 
the former method of using a suction cup to 
hold the ring in place. 

In the line of new controls perhaps the most 
unusual is the rear-door safety lock which 
comes as a blessing to parents who happen 
to own cars of the four-door type. Children 
fidgeting around the tonneau cannot open the 
doors while the car is in motion nor until 
the person at the wheel releases the special 
remote control lock. The idea has other uses. 
There is greater convenience in locking and 
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No longer is it necessary to get out of the car to adjust 
the “buggy whip” antenna. This new type can be 
taised or lowered quickly and easily from the inside. 


Here is a convenience many 
car owners will appreciate—an 
automatic storage battery filler. 


Left—Small metal weights are 
inserted in the rubber blades 
of this defrosting fan to re- 
move all excess vibration. 
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over spikes to cause blowouts. Below—A cutaway drawing of a tire 
having unusual safety features. 
valve stem, “B” is a vent hole, and “‘C”’ the inner air chamber which 


Top—aA demonstration car, equipped with special tires, about to run 
a will support the wheel even though the casing and tube has blown 





In the diagram, “A’”’ indicates the 
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unlocking the doors, and locking out a 
would-be intruder is short work. Since the 
doors cannot accidentally fly open there are 
other advantages to this control system which 
anyone who has ever ripped off a door will 
appreciate. 

Does this sound like something that would 
be about as cheap as buying a new car? Well, 
here’s good news: a pair of these rear-door 
locks sells for less than five dollars. Another 
gadget that should prevent many accidents 
is a button control for selecting radio pro- 
rams. Instantly you can tune your car re- 
ceiver to any one of six favorite stations. You 
do not have to take your eyes off the road, 
because it is easy to learn the position of the 
buttons and you can easily feel them even 
in the dark. Cars of tomorrow will all carry 
automatic station selectors, but you need not 
wait for this. The convenience and safety of 
button tuning is here now. 

Unusual is the newest of the wide assort- 
ment of buggy-whip adio aerials for the car. 
You have doubtless seen, and perhaps tried, 
the type that is adjustable as to length, but 
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now there is one that can be raised and low- 
ered without the necessity of reaching out 
the window or leaving the driving compart- 
ment. It is attached to the instrument panel, 
its tip passing up through the car’s roof. An- 
other welcome idea is the special mirror 
which clamps to the top hinge of the left 
front door. Its function is to give you vision 
to the rear in that special “blind spot” formed 
by the rear panel of the body. Looking into 
this special mirror you have the impression 
of being able to see behind as easily as if the 
car were a roadster with the top down. 
Have you, among other things, ever stopped 
to wonder what would happen if your car 
upset and the engine continued to run? You 
might easily escape injury as a result of the 
upset, for the modern all-steel top is a re- 
markably strong piece of construction, but 
with the engine running and gas and oil spill- 
ing all over it there might easily be a fatal 
epilogue in the form of a fire. This can be 
avoided by installing a simple little protection 
switch which automatically turns off the 
[Continued on page 149] 
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Carpenter Builds Bandsaw 
From Old Automobile Parts 


MAKING wood working machinery out of 
IVE discarded auto and electrical parts is 
the hobby of W. S. Wagner, a carpenter in 
Grand Island, Nebraska, who recently com- 
pleted the construction of a heavy-duty band- 
saw. The machine cost only $18 to build and 
cuts wood up to four feet wide. 

For the frame of his home-built bandsaw, 
Wagner converted a couple of old bedsteads. 
An automobile differential was used as a 
support for two wheels around which the 
bandsaw revolves, the wheels themselves 
being taken from an obsolete automobile. He 
then secured a one-half horsepower electric 
motor from an old washing machine and con- 
nected it to the wheels by means of a belt. 
The saw has a throat of 28 inches, which is 
considerably larger than the average. 


Machine With Spiked Frame 


Aerates Lawn Soil 


A RECENTLY developed machine simpli- 

fies the job of aerating the soil beneath 
alawn. The machine features a series of steel 
spikes attached to a square frame in such a 
manner that when it is pushed over the lawn 
the steel spikes are forced into the ground. 
As the frame turns, a new series of spikes 
makes more holes in the ground thus making 
it easy for air and water to enter. One person 
can operate the machine and cover a large 
area in a single day’s work. 


Portable Pile Driver Works 


Like Diesel Engine 


oo with a light tripod mounting, 
i a newly developed portable Diesel pile 
driver features a 660-pound hammer that 
strikes a blow of 3,630 pounds at a rate of fifty 
to seventy times per minute. The device 
operates all day on three quarts of fuel oil, 
costing about six cents. 

When released, the hammer falls upon a 
heavy block with a piston protruding up- 
wards. Air in the cylinder is compressed by 
the hammer’s fall and, at the same instant, 
fuel oil is ejected. The resultant explosion 
throws the hammer into the air again. The 
hammer stroke varies from 2% to 5 feet. 
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Home-Built Catapult Lowers Trap Shooting Costs 








T A COST of only one dollar for lumber, 
LA two California trap shooting enthusiasts 
rigged up a catapult which, as shown in the ac- 
companying photos, hurls old tin cans into the 
air as a substitute for clay bird targets. 
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Welders’ Goggles Feature 
Hinged Lenses 





EVELOPED for use by welders, goggles 

designed by a Reading, Pa., manufac- 
turer feature colored lenses hinged over clear 
lenses so that they can be raised to permit the 
welder to inspect his work. The colored 
lenses are designed to protect the eyes from 
the infra rays of the welding arc. 





+ 4 
“Sea Monsters” 


Are Log Rafts 
ESEMBLING huge 


marine monsters, 
rafts consisting of thou- 
sands of logs bound 
together with chains to- 
taling 175 tons in weight 
are a common sight on the 
Columbia River in Ore- 
gon. The logs comprising 
the rafts are sold to nu- 
merous paper mills and 
lumber firms en route. 
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New Device Measures Transparency Of Lake Waters 





HE instrument shown at the 

right measures the passage of 
solar radiation through lake 
waters, furnishing a basis for the 
addition of fertilizer to bring 
about a more abundant growth of 
plant life for the propagation of 
fish. The sun’s rays striking the 
instrument cause a reading on a 
meter in the boat. 





Student Constructs Loud Speaking Electric Guitar 


ARL WISCHMEYER, Yale 

engineering student, is shown 
with an electric guitar he con- 
structed. For use on regular 
house current, it is claimed to 
have better tone and more volume 
than the conventional type instru- 
ment. At the left is shown the 
loudspeaker and amplifying 
equipment used for producing 
varying degrees of volume, from 
a mere whisper to the maximum 
possible with this particular 
amplifier. With equipment such 
as this, a musical instrument can 
be given a voice loud enough to 
be heard for miles, if desired. In- 
struments of this type are be- 
coming increasingly popular in 
dance orchestras, because nor- 
mally soft voiced instruments can 
be made as loud as conditions re- 
quire. Played like a conventional 
guitar, volume is increased merely 
by turning up the volume control. 
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ALUMINUM MIRRO 
Reveal Unknown Stars 


¥ 


pe : 


Adjusting the Mercury gauge that indicates 
the air pfessure within the 6000-pound 
vacate chamber ised in aluminizing 
mirrors of farge. 


trOnomical telescopes 





Examining some small mirrors that have been given a new 
reflecting surface. The vacuum chamber is first tested out with 
small mirrors before larger ones get their shot" of aluminum 








Adjusting the pumps that reduce the air pressure within 
the aluminizing chamber to one-millionth of outside pressure 


NEW aluminizing process by means of 

which a film of metallic aluminum only 
four-millionths of an inch thick is applied to 
the mirrors of astronomical telescopes, is said 
to increase the efficiency of the telescopes, 
making it possible to reflect the invisible 
ultra-violet light of stars much better than 
silver-covered mirrors. The aluminum is ap- 
plied to the mirrors by placing them in a 
sealed chamber from which the air is 
evacuated for eight hours while an electric 
current, passing through tungsten wire, 
evaporates two small ces of alumint 
over the surface of the mirrors. 
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Mailbox Picks Up. 
Delivers Mail 


QUIPPING an ordinary 

rural type mailbox with a 
small electric motor and mount- 
ing the box on pulleys to per- 
mit its passage over trolley 
wires, R. H. Bess, a rancher in 
Downey, Calif., devised a mail 
pick-up system that saves him 
a half-mile walk every day. By 
pressing a button in his home, 
the rancher causes the elec- 
trically powered mailbox to 
leave his porch, travel down the 
trolley wires to the roadside 
and return with mail after it 
has been deposited by the 
postman. Bess is said to have 
applied for a patent on his 
traveling mailbox, which is 
shown in photo at right. 





Mechanical Bed Is 


Boon To Patients 


ESIGNED primarily to 

eliminate bed sores, the 
bane of all bedridden patients, 
a newly developed mechanical 
bed gently rolls a helpless 
patient on his side—right or 
left—or raises him to a sitting 
position at the mere pressing 
of a button held in his hand. 
Developed by Dr. C. E. Sharp, 
at the Ohio State University 
laboratories, the mechanical 
bed is actuated by a small elec- 
tric washing machine motor 
connected to a pulley system. 





New Type Airship 
Flys By “Kicking” 


MODEL of a new dirigible 

was recently placed on 
exhibition in Washington, 
D.C. The dirigible design fea- 
tures a novel ‘method of pro- 
pulsion whereby air sucked 
through a tube is ejected at the 
stern, providing a propulsive 
“kick.” 
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Transparent Weather 
Chart Aids Flyers 


NVENTED by Kenneth and 
Dennis Bartlett, of London, 
England, a new three-dimensional 
aviation weather chart is said to 
make it possible to chart weather 
conditions at various altitudes 
over the 2,000-mile flying route 
between Ireland and Newfound- 
land. The chart consists of a six- 
inch, cubic, transparent box which 
is fitted with shelves to represent 
different altitudes. Imperial Air- 
ways will test the chart on ex- 
perimental flights. 


Enamel BakingLamps 
Resemble Clam Shells 


QJEPLACING conventional 
bake ovens, “clam shells” 
equipped with hundreds of infra- 
red ray reflectors are now being 
used for baking enamel on auto- 
mobile bodies in the plant of a 
car manufacturer in Rouge, Mich. 
Mounted on conveyors, the shells 
fold around the automobile body 
and proceed with it to the end of 
the baking line, providing con- 
stant, controlled heat throughout 
the entire baking process, thus in- 
suring an even coating and har- 
dening of the enamel on the body. 


Stubby Farm Tractor 
Has Single Tread 


ONSUMING only half a gallon 
of gasoline per hour, a newly 
developed farm tractor features a 
single tread mechanism which is 
powered by a two-cylinder motor- 
cycle engine. Designed to replace 
a team of horses, the stubby 
tractor is easily handled and can 
be turned in very small circles. 
The machine has a wheeled draw- 
bar which can be replaced by any 
standard farm implement 
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Carves Scale Model 
Of Ocean Liner 


pce gage nearly 12 
months work with knife, 
wood and thread, a_ three-foot 
model of the Queen Mary ocean 
liner has recently been completed 
by F. Ratcliffe, of Cheshire, En- 
gland. The model was carved to 
scale from measurements deter- 
mined by a careful study of pho- 
tographs of the gigantic passenger 
liner. The model liner is Mr. 
Ratcliffe’s latest effort, but he has 
also carved excellent tug and 
barge models, as shown in photo. 


Midget Steam Engine 
Has Thimble Boiler 


O SMALL that it can be con- 

cealed in the palm of the hand, 
a novel working steam engine re- 
cently placed on exhibition in 
New York, N. Y., features an 
ordinary small-sized sewing thim- 
ble as its boiler. Because of its 
diminutiveness, the flywheel, 
piston, connecting rod and other 
parts of the steam engine had to 
be specially constructed. Despite 
its compactness, the engine is said 
to be powerful enough to drive 
several small toys. 


Switching Locomotive 
Has Four Engines 


OWERED by four Diesel en- 

gines, any one or all of which 
may be used according to the load, 
anew type of railway engine is 
said to provide an economical 
means of switching a few cars or 
an entire train. Constructed by a 
Davenport, Iowa, firm, the new 
engine weighs 102 tons. To re- 
verse direction, the engineer sim- 
ply moves from controls at one 
side of the cab to the other. 
















War PO 


AS COLLECTOF 

ITEMS 

by | 
Montgomery Mulford 


HE first regular mail postmarks were 

adopted in England by William Dockra 
in 1661, and used until 1787. Since then, post- 
marks have been essential to mark or cancel 
mail, and will be seen to be generations older 
than adhesive postage stamps. 

When armies went into the field, it was 
found that postmarks of special kinds had 
to be made, showing the source of letters. 
It is said that the first military, or war post- 
marks, appeared during the Crimean War. 
Since then, armies in the field have generally 
had their own individual postmarks, many of 
which are collectible items today, some quite 
rare. There are a number of World War 
postmarks which are quite elusive now, al- 
though common in 1917-18. Rarity, in most 
instances—as in the case of the World War 
particularly—has resulted from the fact that 
“the folks back home” seldom preserved the 
soldiers’ letter envelopes, although the letters 
themselves were treasured for sentimental 
reasons. 

When an army takes over a section, or 
occupies a place—whether a city or an entire 
country—postmarks are necessary. Thus the 
Chinese Boxer Rebellion of 1901 resulted in 
several postmarks, now sought after eagerly. 
This article pictures three types, from Japan, 
Russia, Germany. Thus, also, when the Ger- 
man armies occupied such countries as Bel- 
gium or Rumania, special postmarks were 
again essential to mark and cancel mail from 
the armies of occupation. 

The postmarks of the Teutonic World War 
armies are quite fascinating, and numerous 
in types. This is because special postmarks 
were provided for various services on the 
march or in stations. The guard, the infantry, 
the cavalry, and other sections of the army 
had their own distinctive markings. The 
headquarters of the High Command also had 

[Continued on page 140] 
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NE of the most interesting and useful 

of weather instruments is the dry and 
wet bulb thermometer. It is the only type 
of thermometer which means anything to 
those who realize the vast importance of 
temperatures and their relationship to 
dryness and humidity. In the middle- 
West, for example, summer heat becomes 
almost unbearable above 90 degrees (F) 
with the intense humidity that follows a 
thunderstorm, while a temperature of 120 
degrees causes little discomfort in the 
bone-dry atmosphere of Death Valley. 
The old superstition that thunder causes 
milk to sour was born of failure to recog- 
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nize that thunderstorms — not the thunder 
itself—usually brings the condition of tem- 
perature and humidity that actually does sour 
the milk. Temperatures are one thing and 
temperatures with relation to dryness and 
humidity are quite another. Thus the read- 
ings of the dry and wet bulb thermometer 
make a world of difference to the rangers 
who are fighting a forest fire, to the farmer, 
the shipper of perishable goods, the retail 
grocer, the photographer and anyone else 
who may have a greater interest in the sub- 
ject than his own physical comfort. 

Before starting construction, obtain two 
thermometers having similar readings. The 
glass tube to hold the water can be purchased 

[Continued on page 143] 
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Left—Tap each layer of wire neatly in place with a rubber or wood mallet. 


ROM an examination of the design of the 

MI Are Welder you will see that its prin- 
cipal features are simplicity of construction 
and low cost, but you will have to hold the 
electrode in your hand and give it an actual 
trial in order to realize the amount of sizzling, 
crackling heat it will generate. 

The cost of building a welding transformer 
is in close ratio to the amount of current it 
will deliver without overheating. For ex- 
ample, you would need about 36 pounds of 
wire for one rated at 2,500 watts, and only 12 
pounds of wire for one of one-third that ca- 
pacity. When the former is used for light 
work, a reactance coil is needed to reduce the 
amount of current. Having in mind the needs 
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“Mechanix Illustrated” 


of wire 
for both 


© primary 


pounds 


Several thicknesses of paper are held 
core with a piece of friction tape. Not 


of gauze, which facilitate removal of the < 


Right—By tapping the end of the 
tapered wood core on a hard surface, coil will slide off easily. Ends of gauze strips are tied to hold windings intact 


of the man in the home workshop, the M I 
Arc Welder was designed exclusively for light 
work. It consumes less than 1,000 watts and 
therefore can be plugged into almost any 
110-volt a.c. socket. It does not require the 
further expense of an auxiliary reactance coil. 
In addition to doing light welding, it is ex- 
cellent for quickly soldering large work. The 
voltage is low so that even a child cannot re- 
ceive the slightest shock. Finally, unlike 
outfits of larger capacity, it may be used con- 
tinuously without overheating; ordinarily it 
will barely become warm. 

For the primary and secondary coils of the 
transformer you will need a full 6 pounds 
each of No. 10 and No. 12 S. C. E. (single 
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left—Covering the 
coil with cotten. gauze 
The outside ef each 
coil then is coated with 
white shellac Righ:—- 
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ARG WELDER 


by Kenneth Murray 

























cotton enamel) magnet wire. 
The primary coil consists of 
300 turns of the No. 12 wire 
and when in place over the 
iron core of the transformer 
it is connected directly to the - 
110-volt, 60-cycle alternat- we 4 
ing current line. The sec- = j 
ondary coil consists of three » %) 
coils of 60 turns each of No. & 
10 wire, which are wound 
one over the other and the \ 
ends of each then connected & 
in parallel. This delivers the , 
heavy current necessary for 
welding. 
The winding form consists 
of a 12-inch length of wood 
that is 2% inches square. 
Taper it slightly towards one ' a . } 
end, so that the finished coils —— se 
can be slipped off easily. 
Then sand it smooth and ap- 
ply a coating or two of wax. 
In order to confine the coils 
to a width of 4 inches you 
will need two 5-x5-inch ' ‘ 
squares of wood, one of . ” 
which is screwed to the | i 
larger end of the form. Cut RY 
a 24%4-inch square hole in the 
center of the other and slip 
it over the form so that it 
is 4 inches from the first, H 
then wedge or screw it ~ . 
tightly in place. Cover that . : 
part of the form between the squares with a 
thickness of waxed paper, then lay a 15-inch 
length of 2-inch cotton gauze bandage tape 
lengthwise of each of the four sides of the 


rily it 
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“y When the arc welder 
; is im use, the eyes of 


of the 


ounds the operator should be 


single Protected by a pair 
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AFTER COILS ARE IN : 
PLACE, WEAVE IN REMAINING 
2”x 5” PIECES 
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Top—Building three sides of the core. When this 
step is completed, the closed end is bolted between 
the angle-iron supporting pieces. Above—To make 
a tight fit, the iron core is partially covered with 
friction tape before slipping the coils in place. 







with thumb tacks; their purpose, when the 
ends are later tied together, is to hold the 
turns of the completed coil in place. Three 
turns of 4-inch wide heavy wrapping paper 
are then wound in place and held with a strip 
of friction tape. 

If you have a lathe, the form can be set up The remaining pieces of iron are woven into the 
as shown, otherwise drill a hole in one end open end of the core and then bolted between the 

R . = two angle-iron supporting pieces, as shown above. 

and slip it over the end of piece of pipe or 
metal rod that is firmly fixed, so that it turns 
easily. layers will be required for the 300 turns. 

Start with the primary coil by passing about Then bring the end of the wire out alongside 
6 inches of the No. 12 wire through a hole’ the beginning. Tie the ends of the four cot- 
drilled next to the form in one of the wood ton tapes together tightly, remove the loose 
squares; then turn the form slowly while wood square and jolt the end of the form 
winding the wire in place neatly. Tap it at lightly. The coil will slide off evenly. 
the corners to assure a neat bend. The space The secondary is wound in a similar man- 
available will allow about 40 turns per layer ner, but in three coils of 60 turns each. Be- 
if they are wound tightly together. Give the cause the space will allow only 30 turns of 
first layer a coat of white shellac, cover it with No. 10 wire per layer, each 60-turn coil con- 
one thickness of heavy wrapping paper, and sists of two layers of 30 turns each, the ends 
continue with the next. Seven-and-a-half of all three issuing at one side. When the 
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windings are completed, bind the lead wires 
of each tightly in place with friction tape so 
that they cannot become loosened, then re- 
move the gauze ties one by one while wrap- 
ping each coil tightly with fresh gauze from 
the roll. Coat them inside and out with white 
shellac. 

A 6-foot or longer No. 14 extension cord 
should be soldered to the two leads from the 
primary, insulating them well with friction 
tape. The six wires from the secondary will 
have to be separated into two groups of three 
each so that the three coils are in parallel, as 
shown in the drawing. To each solder a 6- 
foot length of No. 5 rubber-covered welding 
cable, one of which will later terminate at the 
welding electrode and the other at the ground 
connection. 

Ordinary stove iron is used for the core 
because it is less expensive and more gener- 
ally obtainable than regular transformer 
steel. You will need about 150 pieces 2-x5- 
inch, and 150 pieces 2x64 inches, which 
should make a pile 4 inches high of each size 













when they are tightly compressed. In order 
to bolt the laminated core together and sup- 
port it, make four angle-iron legs 94 inches 
long with a 2-inch foot turned at right angles 
to an end of each for bolting to an 8x10-inch 
plywood base 1 inch thick. Drill holes 742 
inches apart in each leg to take 2% inches by 
¥%4-inch machine bolts. 

The drawing and the photograph shows 
how the pieces of stove iron are made into 
the transformer core. One leg with friction- 
taped bolts is placed on the plywood base and 
the laminations piled on it so that when three 
sides of the core are completed all that you 
have to do is to slip the other leg over the bolts 
and draw them up tightly. When laminating 
the core, make sure that the edges of the 
different pieces of iron do not overlap each 
other. You can then carefully tip the par- 
tially-completed core on end and wrap the 
two upright portions with sufficient friction 
tape so that the coils will fit over them tightly. 
The remaining half of the shorter pieces of 

[Continued on page 141] 
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WIND ALL SECONDARY 
COILS IN SAME DIRECTION 


Above — The wiring diagram 
of the arc welder. Upper right 
—Details of the carbon-hold- 
ing electrode, and the ground 
connection which is connected 
to the work. Right—The com- 
pleted unit is mounted to 
a piece of heavy plywood. 





































USES FOR 
by 


Raymond B. Wailes 


Sodium silicate solu. 
tion has many com. 
mon uses, several of 
which are shown in 
these photographs, 


Diluted with three ae 
parts of water and — ‘pant. 
applied with a wide rate 

brush for speed 
(above), water glass 
solution can be used 
to waterproof ce 
ment walls. Several 
coats should be 
applied, allowing 
enough time between 
coats for the solution 
to dry thoroughly. 
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A cement made of water glass and whiting is excellent 
for repairing cracked ceramics (above), Water glass 
alone can be used to unite shattered glass objects. 
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Many grease spots that cannot be removed with ordinary 
cleaners can be removed by applying water glass to the spot 
and rubbing vigorously with a clean rag (above) 
4)? 


Tailes 


solu- 
com: 
ral of 
vn in 
1phs, 





can be cemented in metal pipes (above) 

fing a cement made of water glass and whiting. 
r more resistant to acid is desired, prepare 

wire of water glass, glycerine and litharge and 

7 at joint where pipe meets glass. 


The adhesive quality of water glass Is shown in the photo above., 
The cardboard flap was coated with water glass and held against 
the building where it stuck immediately. The solution fireproofs | 


materiais somewhat. Apply it to amateur stage scenery. 


«ails 


Applied without diluting, water glass can be used to 
cement rubber matting to an automobile running board. 
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5 2 Inexpensive and easy to build, this 
small sailing skiff will give many 
hours of enjoyment to its owner._ 







This photograph of Patty just before launch- 
ing shows clearly her trim lines. Her light 
weight makes it easy to put her in or take 
her out of the water when the sail is over 
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by J. Julius Fanta 








Ne END of service can be derived from 
this snappy skiff, Patty, an ideal project 
for the home workshop. Constructed during 
leisure hours, this craft with many purposes 
will be ready when the “sailing bug” comes 
around again. Patty is eight and one-half 
feet long, roomy enough for four persons 
without crowding and is rowed as easily as 
a canoe is paddled. 

Patty makes an ideal dinghy, or tender, 
for a small yacht—sail or power—as she is 
feather-weight for hoisting and compact for 
stowing on deck. Propelled by a light out- 
board motor attached to the transom, she is 
a fast job. On fishing trips, this type and 
size is just the thing for hauling atop the 
car or on a two-wheel trailer. In fact, this 
flat-bottomed skiff with lap-strake construc- 
tion is adapted to serve your every need. 

Safe in rough water, Patty rides waves like 
a cork without shipping water. The lap- 
strake planking method makes the “skin” 
durable and stays leakage. Planks are fas- 
tened with clout nails. If a sailing dinghy 
is preferred, it is a relatively simple matter 
to install a centerboard, or a detachable fin. 
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The fact that the mold frames serve as the 
actual frames of this boat saves much time 
and effort in construction. Additional ribs 
to stiffen the hull are put in later. 

To begin with, make the keel out of 
144”x3” white oak 7 ft. 84%” long. Cut the 
stem piece out of 142” white oak to the shape 
shown in the accompanying sketch, and rab- 
bet accordingly. Notch the stem and 
splice; water-proof the notches with marine 
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glue and bolt the joint with 
%%”x3” carriage bolts. To 
the top of the keel fasten a 
%”x4” oak keelson with 
1%” No. 8 flat-head galvanized or brass 
screws. 

For best results make a full-sized paper 
pattern of the stem as well as of the three 
frames, transom and knees. Reproduce the 
half-breadth drawings to full size on paper. 
Frames are of %4”x14” white oak. Fasten 
frames joints with 144” screws, leaving the 
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If Patty is to be 
taken from the water 
often, round the end 
of the skeg to prevent 
it from catching on 
the edge of the dock. 






corners clear for notching out for chines. 
The 5%”x1%4” white oak chines should fit 
flush. Brace the tops of the frames with 
temporary cross-pieces until the hull is 
planked. 

Square and line up the frames at their 
given stations, holding them with C-clamps 
until fastened with 2%” flat-head screws to 
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SECTION 
THROUGH 
STEM AND 
DETAIL OF 
JOINT 





MORTISE FOR 
SHEER CLAMP 











DETAIL OF OAK 
BREAST HOOK 





the keelson. Bevel the keel and keelson 
to the correct angle of the transom, then 
screw the transom into position. Use 2” 
flat-head screws, counter-sinking them 
and covering the heads with plastic wood, 
At the inter-section, brace the transom 
with a knee of 1” white oak, made as 
shown. A cardboard pattern will help to 
get a perfect fit. 

The breast-hook and transom knees 
are of 1” white oak. Mortise each 
piece 54” for the sheer clamps. These 
clamps are of 5g”x1%” white oak screwed 
or riveted to the insides of frames 
and to the mortised breast-hook and 
knees. 

If not done before, notch the frames for 
the chines. Middle clamps which serve 
as seat risers, or stringers, are fastened 
to the insides of frames. Seat risers are 
of the same stock as other clamps. Now 
steambent ribs of 5g”x1” white oak should 
be spaced evenly between the frames. 

Soften the ribs for bending 
by boiling them in a long 
water-filled iron pipe, six 
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FRAMING 
ASSEMBLY 
READY FOR 
PLANKING 


At the right is shown 
Patty ready for planking. 
The transom is secured 
in position by 2-inch 
flat-head brass screws. MORTISE CHINE 


INTO TRANSOM 
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Here is Patty still in the 


inches in diameter, capped at one end. workshop but almost 


Prop the open end with bricks and build completed. Screws are 
a hot fire under it. Handling the ribs with So 


hot-pads, fasten them with screws to the 
top of the keelson and to the outsides of 
clamps. Use C-clamps to hold the ribs, 
eight of which are sufficient. 

Now for the planking. Use %2”x6%” 
cedar for this. First lay the garboards, 
or the planks next to the keel, coating the | 
edges with white lead or marine glue. It 
is well to lay a strip of caulking cotton 
between the overlap the keelson and gar- 
boards. Use 34” flat head screws to fasten 
garboards to the keelson, stem and tran- 
som. Use 142” copper clout nails for the ®8OLT THRU KEELSON 
rest of the planking, except when stipu- I” W.OAK SKEG 
lated otherwise. To clinch the nails, cut ToKeEL 
hold an iron block inside while ham- CURVE ZL 
mering. y 

Planks overlap each other 1”. The ends d 
must be scarphed, tapering a foot, as oa 


: 7 S" 
t fe a xs — y 
shown, so that they fit flush at the stem / SSN KK 
“LAY GARBOARD 


and transom. Make sure that all over- . 
TRAKES FIRST 
> ——, ™ 
















lapping edges are well-coated with water- 






BUILD UP FROM V2" X 6" PINE - FRONT SEAT S/MILAR 















——— ORDER OF A 


PLANKING 
/12*X6" CEDAR 


3/4" PINE SEAT 







SCARPH TO 
FLUSH FIT 

















Bas FOR —S 


SEAT RISER 
\ 16 


> SS 
?'x 1s" woan THROUGHOUT — 
FRAME JOINT & CHINE MORTISE 














proofing before clamping each plank in place 
Before laying outside planks of the bottom, 
start the side planking, working up from the 
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DETACHABLE FIN —— 


chine. The bottom edge of the first side plank 
should be flush with the chine. Clout nails 
should be used only for securing to the ribs, 
frames and chines, while the ends should 
be fastened with screws to the stem and 
transom. 

With the side planking on, finish the bot- 
tom. Trim the over-hanging edges after 
fastening the inside edges of the last bottom 
planks with nails and the outside edges to 
the side planks with screws. Saw off the 
excess with a key-hole saw and plane flush. 
Screw a 1” half-round, white oak, along 


BRASS OR GALV IRON _— 


_ 


ORILL 5/8" DIAMETER 


ORILL FOR SCREWS 
COUNTER SINK HEADS 


CHAFING PLATE 










MAKE 4 OARLOCKS 
THUS OF | 3/4" x 7" wW.OAK 
SCREW TO THWARTS [2"AFT 
OF FORWARD & CENTER SEAT 





the gunwhales to provide a fender strake. 

Keep the hull inverted to put on the 1”x5” 
white oak skeg which runs the full-length 
of the bottom. Drill %” holes through the 
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The rudder and tiller are 
cut from % inch white 
oak stock. 
hinges consist of inter- 
locking screweyes. 

fin becomes necessary 
only when a sail is used. 











#'x 23° svor- cur suGHTiy P 
UNDERSIZE ON LENGTH — 


RUDDER & TILLER 
CUT FROM 3/4" WHITE OAK 
BEVEL EDGES BELOW LWL 
TO SUIT-GRAIN-LOCK ON 
LOWER EDGE !S OPTIONAL 
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SECTION THRU FIN 
SHOWING CUTWATER END 








15" 





8" ¥ 6" IRON STRAPS 
BOLT OR SCREW 


The rudder 


CUT WATER 
BOTH ENOS 
AS DESIRED 









Sn ee OF FIN 
skeg and keel, and use carriage bolts of 
necessary lengths to hold it. Bolt-heads 
should be countersunk and covered with 
putty. 

Seat supports of 34”x1” stock are notched 
at the ends to fit the seat risers, to which 
they are screwed. Boards for the forward 
and stern seats are 42”x6” pine, running fore 

[Continued on page 138] 
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COIN CLICKING 
ON BOTTLE TOP 








by Martin Gardner 


GREAT many interesting and enter- 
taining tricks can be performed with 
ordinary bottles, and some of the tricks 
afford excellent illustrations of various laws 
of physics. 
For example—the next time you purchase 
a cold bottled drink, pour the liquid into a 
glass and try this experiment with the empty 
bottle. Place a dime over the opening and 
moisten it around the edges to make the 
bottle air tight. Do this by dipping your 
finger in some water and allowing a few 
drops to fall from the finger tip to the edges 
of the coin. In a few moments the dime, 
apparently of its own accord, will begin to 
click up and down at regular intervals! This 
is because the cold air inside the bottle is 
beginning to warm. When air is heated it 
expands, so the expanding air forces its way 
out past the edge of the coin. You can speed 
the motion of the dime by placing your 
hands around the bottle. The heat from 
your hands warms the air inside more 
rapidly. The same experiment can be per- 
formed at home by placing an empty bottle 
in the ice box for a short time before you 
begin. 


MILK BOTTLE-EGG TRICK 


A somewhat similar type of trick makes 
use of an empty milk bottle and a hard 
boiled egg from which the shell has been 
removed. Place the egg on the opening of 
the bottle and challenge anyone to make the 
egg pass through the neck to the inside. It is 

[Continued on page 134] 
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GO OVER BOAT WITH KNIFE 
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$5" cipcsed baton frouee ) 
A vs by Sam Rabl 

bac 

ITH the advent of the first housefly, or aff 

the song of the first robin, those of us who ext 

own a boat begin to get itchy fingers and soon be 

saunter down to the boat yard “just to look the 

her over.” A casual inspection will reveal Ne 

enough to get started on but with the beginning ie 

EXAMINE FOR BdOKEN of every season the inspection of any boat should tir 
not be “casual.” There is a set system of ex- \ 

CLEAN OUT GREASE amination that those who have owned a boat for of : 

AND OILS AROUND | =a number of years have found to be the best the 

and that in the long run will cut the time in- thr 

volved in the overhaul to a minimum. he 

The first looking-over should be for the dis- anc 

covery of any defects. The old timer will get \ 

= out his pocket knife and start poking into the gus 
AND CABIN PORTS wood to discover any “soft spots” hidden under on 
ee ee eee the paint. Paint has a bad habit of hiding the of | 
iF CANVAS IS BAD OVERALL, RENEW. LAY effects of rot, and the seasoned boat owner knows pai 

UEAD AND VARNISH OR LIQUID =< > just where to expect to find this menace if it be 

— A i is present. He will start poking the planking hac 

at the rabbet in the stem and follow its line from the 

the top to the point where it joins the keel. oun 

Should the knife enter very easily at any point, don 

he will start digging away the paint to discover > ; 

the reason. Let us assume for example that a ero 

bad spot does exist. The rotten wood must be oar 

removed and graving pieces or “dutchmen” se- gre 


curely fitted so that the strength of the little mo 
ship is not impaired. If many rotten areas are 












found, the entire member should be replaced. “ 

Around the transom and along the keel are me 

} Y other likely places to look for rot. Exainination tint 
gad SPOT CAN BE should be made also for damaged timbers due 

a PATCHED IN NEAT SQUARE for 
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SCRAPE iw By 
WELL WITH d 
WIRE BRUSH [a 





EPAIRING 
ROKEN 
FRAME 
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RENEW TRANSOM PLANKS 
a WHERE DAMAGED-EXAM- 
. INE WELL ALONG KEEL 



















ON THE 


possibly to that hard knock the boat got 
against the dock last year. Where a plank is 
badly scarred it would be well to renew the 
affected length. Any renewed plank should 
extend over three frames at least, and should 
be cut at the center of the space between 
the frames so that butt blocks may be fitted. 
Never splice in a new plank depending on the 
frames alone to cover the joint. This is some- 
times done in some cheaply constructed boats. 

Where frames have been broken, a length 
of new frame should be bent in alongside of 
the damaged ones so that it will cover at least 
three planks each side of the break. It should 
be securely fastened to both the broken frame 
and to the planking. 

Worn and scarred places on the rails and 
guards should be renewed by fitting an entire 
new piece, or by graving pieces. After all 
of the bad places in the hull have been re- 
paired, another thorough going over should 
be given the hull. In the meantime, if she 
had a winter cover, this should be given a 
thorough airing and drying before it is stowed 
away for the next lay-up. All of the win- 
dows or cabin ports should be propped open 
to air the inside of the boat. The interior 
around the bilge should be given a thorough 
scrubbing and cleaning and all old oil and 
grease removed from the interior below the 
motor. Grease and oil, besides appearing 
messy, create a fire hazard. 

After the bilges have been cleaned they 
may be painted with a good white lead paint, 
tinted gray. They may also be given a coat 
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of pine tar oil or creosote, both of which are 
somewhat smelly; or they may be given a 
coat of whitewash which will give the boat 
a sweet and clean odor and which will in a 
great measure protect it from dry rot. A 
strong solution of salt water in all the dark 
places will also be a good preservative from 
rot. The decks and cabin top should now be 
gone over and any bad places repaired. If 
the canvas is worn and cracked in many places 
the best thing to do is to renew it. All the 
moldings should be removed and the old 
canvas torn off. The new canvas is laid in a 
mixture of white lead and varnish or in liquid 
marine glue, made especially for this purpose. 
A good trick after laying canvas is to prime 
it with a thin coat of casein glue, which when 
set can be sanded to a very smooth surface. 

If the canvas is bad only in spots these can 
be repaired with neat squares of new canvas 
laid in paint or glue and their edges neatly 
tacked. Another good trick is to apply hard 
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marine glue (which is sold for canoe re- 
pairs) around the edges and iron this 
down to a thin edge. Leaks around the 
skylights or ports should be repaired with 
seam putty or stick marine glue. Another 
way to stop a deck leak is to apply some 
of the new elastic cement made for this 
purpose. This new type of cement, when 
applied, runs like water but finally hardens 
into a rubbery substance which is truly 
eternally elastic, resisting the twisting of 
the hull without ever breaking loose and 
leaking again. 

With the hull in tip-top condition, and if 
time is available, give some thought to 
improvements before starting to paint. For 
instance, it might be well to renew her old 
painted moldings with new ones of ma- 
hogany or oak to give her a more snappy 
appearance. Nothing sets a boat off more 
than a little varnished wood or “bright- 
work,” as a yachtsman would call it. We 
might want to make a more weatherproof 
companion slide or to fit a hatch forward 
in the cabin that may be hinged to give 
better ventilation and give access to the 
bow without going over the cabin top, 
which is a hazardous undertaking in rough 
weather. Time and the condition of your 
pocketbook will decide just how much of the 
work will come under the heading of im- 
provements. 

Now for the painting. The one best rule 
in any kind of paint work is: “Start from the 
top and work down.” First of all, no paint 
work should be started, other than priming 
coats, until all the dirty work on the hull and 
motor is complete. Then start with the re- 
moval of any of the cracked and blistered 
paint. There are any number of good paint 
removers of the paste or liquid type on the 
market, but most of the old timers around the 
waterfront still prefer to remove their paint 
with a blow torch and a putty knife. This 
of course will introduce a fire hazard to the 
novice. With all the old paint removed, the 
bright work should be gone over, removing 
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NEGLECTED DOCK 
LINES AND MOORING 
ROPES. RENEW IF 
IN BAD CONDITION 





the old varnish with a liquid remover, and 
finishing up with a cabinet scraper or a piece 
of broken glass. There are some very handy 
little scrapers on the market which are easily 
sharpened and do a much better job than any 
piece of glass will do. The bare wood of the 
bright work should then be given a coat of 
linseed oil, and if a darker color is desired 
the oil should have a little oil stain mixed in 
with it. After the oiling, it is sanded down 
smooth and the first coat of varnish applied. 
Cheap varnish is worse than useless. To pre- 
serve the finish, buy the best varnish that you 
can afford. The new bakelite resin types are 
excellent for boat work. All bright work 
should be given at least four coats, which 
should be thoroughly sanded with fine sand- 
paper after each coat. No varnishing should 
be done on a damp day or when dust is flying. 
[Continued on page 145] 
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LD automobile bumpers can be used to 

make neat and modern appearing shelf 
brackets. For the shelf shown above, +; by 
2-inch iron is used for the rear members, to 
which are fastened the curved bumpers.— 
R. L. Kunau. 


Wheels Protect Rear Of Car 


al 


HEN present day low slung cars go up 

or down steep driveways, the edge of the 
bumper often strikes the ground. If two small 
rubber tired casters are fastened to the bot- 
tom of the bumper as shown in the above pho- 
tograph, this problem will be eliminated.— 
Fred Parks. 
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Flat Pack Holds Auto Tools 


OW to keep the auto tools handy, clean 

and quiet usually is a problem to the 
average motorist. However, the flat tool kit 
shown above becomes an easy solution. Two 
pieces of three-eighths-inch plywood, nine 
by twelve inches, are required. The tools to 
be contained in it are placed on one of the 
boards and an outline of each is drawn. The 
outline then is cut on a jig saw. The other 
board is fastened to the cut out piece with 
small nails. The tools are held in place by 
small wire clips.—Arnold S. Lutes. 


Nail Polish Aids Windshield 


HEN safety glass windshields are 

cracked, the air enters between the two 
pieces and the pane often clouds over or be- 
comes opaque. If a small quantity of ordinary 
nail polish is flowed into the crack when this 
first happens, no air or moisture will enter 
and the windshield will not change in appear- 
ance.—W. C. Wilhite. 
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A washing bottle is a very convenient aid for specimen 
preparation. Note the small spring on the end of the short 
tube. It prevents the specimen from clogging the outlet. 


by Julian D. Corrington, Ph.D. 


N ORDER to get living materials into the 
form of permanently mounted microscope 
slides, many steps must be used—some chem- 
ical, others mechanical. Collectively, these 
processes constitute the science of micro- 
technique, and they fall into five principal 
groups—fixing, sectioning, staining, clearing 
and mounting. Last month we detailed the 
methods and steps in sectioning; this chapter 
gives information on fixing, and the whole 
will be completed next month when the re- 
maining three steps will be considered. 
Fixing is a general term to include a num- 
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shown typical materials used for processing 
The glassware is quite inexpensive. 


Above are 
microscope specimens. 


ber of stages that are actually separate, but 
are customarily lumped together as a single 
operation because they are done with a single 
chemical and as one job. The first accom- 
plishment in fixing is that of killing, which in 
microscopy refers to the living substance 
within cells and tissues rather than to the 
animal or plant as a whole. It must be done 
quickly, to prevent post-mortem changes. 

Secondly, fixing performs a poisoning that 
will prevent attacks by bacteria or fungi 
which would otherwise cause decay; it im- 
pregnates the tissue with metals and pre- 
serves them permanently. Lastly, the material 
is hardened so that it cuts better, and prepared 
to take certain dyes. 

One of the best single reagents for fixing 
is 10% formalin, made by adding ten volumes 
of water to one of commercial formalin. A 
better one for most purposes, however, is 
formol-acetic alcohol, the formula for which 
is: 5 cc. full strength commercial formalin, 
5 ce. glacial acetic acid and 90 cc. of 50% 
alcohol. This can be made up at-any drug 
store, but if one is to do any serious work in 
miscroscopy he must learn to prepare his own 
reagents, so we will go into the matter briefly 
of how such solutions are concocted. 

In all technical work the unit of weight is 
the gram, abbreviated g., and of fluid meas- 
urement the cubic centimeter, cc., also termed 
milliliter, ml. These are equivalent, one gram 
of water measuring one cc. Formulas are 
figured on a basis of 100% equal 100 cc., hence 
percentages indicate the number of cc. or g. 
If larger amounts are desired, multiply all 
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An improperly fixed specimen of a lilac leaf. This appears mushy and some details : ; r 
However, when directions for this important step in fixed specimen. It shows an infinite 
dA 


are eliminated entirely. 


microscope technique are followed, slides of striking clarity and detail are 


volumes by two, three or any other desired 
amount of increase. 

Solids must be weighed, involving the use 
of a precision type of scales known as a 
chemical balance. A very fine and expensive 
instrument is not needed in general micro- 
scopy, but only one that will weigh out as 
small a quantity as a single gram. 

For measuring fluids the apparatus is 
simpler: one or more graduated cylinders. 
If only one is purchased, get the 100 cc. ca- 
pacity; if two—and it is better to have a large 
and a small—secure one of 25 and one of 250 
cc. The cost averages around sixty-five cents 
each. Balances, cylinders, beakers, watch 
glasses, chemicals and many other materials 
needed in this work may be purchased from 
any of a great many scientific supply houses, 
and from local dealers in the larger cities. 

We are now prepared to measure out every- 
thing in the foregoing formula except the 
alcohol. The making up of various per- 
centages of this important reagent has to be 
done constantly and so to this step we now 
direct our attention. 

Full strength commercial alcohol is 95% 
in purity; that is 95% alcohol and 5% water 
and it is this mixture that must be diluted in 
making up lower percentages. In our present 
example we need 50% alcohol. How does 
one obtain a 50% mixture from one of 95%? 
Sounds like a problem in arithmetic, but the 
procedure is really simple. Since 50 is the 
strength wanted and 95 the percentage to be 
diluted, subtract 50 from 95 to find the propor- 
tion of water to be added. Hence 45 parts 
water plus 50 parts 95% alcohol will yield 95 
volumes of 50% alcohol. 

In actual usage this is automatically ac- 
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Here is an example of a properly 


btai of detail under microscope. 





complished by filling a graduated cylinder 
with 95% alcohol up to the same number as 
the required percentage (50 in this case) 
and then with water to the 95 cc. mark. To 
make 70% alcohol, pour in full strength alco- 
hol up to the 70 ce. level, then add water to 
bring the whole to the 95 cc. mark. Water 
used in making up fixtures may be tap water, 
whereas that taken for compounding staining 
solutions should be distilled. 

Different writers on microtechnique em- 
ploy a series of alcohols varying according to 
individual preferences, but we recommend 
that you make up 95 cc. each of 35, 50, 70 and 
85 percentages. Pure grain (ethyl) alcohol is 
preferable but difficult to obtain. Wood 
(methyl) alcohol serves nearly as well but 
is extremely poisonous and must be handled 
with care; hence it is not recommended for 
inexperienced workers. Denatured alcohol, 
the kind most readily procurable, is ethyl 
alcohol to which small amounts of some 
poisonous substance, such as pyridine or 
methyl alcohol, have been added to make the 
mixture unfit for internal consumption. 
There are many denaturing formulas, some 
better than others for microscopy. Try to get 
formula No. 1 if possible. 

Thus far, we have made up our formol- 
acetic alcohol fixer; now how to use it? We 
need some suitable glassware, and our title 
illustration gives an idea of the variety avail- 
able. A small, straight-sided glass called a 
tall Stender dish is one of the best, obtainable 
from a supply house. Most five and ten cent 
stores carry a similar small glass; those in 
which cheeses for sandwich spreads are now 
sold are perfect for this purpose, and any 

[Continued on page 143] 
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OUR boards and four dowels form this 

smart kitchen adjunct. Anyone with 
no other tools than a saw, square, brace 
and bit and screwdriver can make it. 

Four l-inch maple dowels, 23% inches 
long, are required. You will also need 
four white pine boards, each 12% inches 
long and of the following widths: two 
6% inches wide, one 9 inches wide, and 
one 1134 inches wide. Bevel the two ad- 
joining edges of the two top pieces, allow- 
ing for the hinge pins and the upholstery 
cloth thickness. Pad the hinged piece 
with batting, and over this lay a piece 
of heavy cloth 64% inches wide by 12% 
inches long. Over all this lay the piece 
to be used for the covering. Fold all four 
edges over and tack to the under side. 
Hinge the two pieces together after the 
1-inch holes have been bored in the under 
side of the top 42-inch deep. Bore 1-inch 
holes through the corners of the other 
two steps—those at the back corners 
being put through vertically while 
those in the front corners are bored at 
an angle easily determined by laying the 
step-up on its side on the bench and 
tracing angle lines on the edges of the 
steps. 

The tops of the dowels are glued in 
place, but all other step-and-dowel 
unions are joined by driving 8-penny 
finish or casing nails through the edges 
of the step, through the dowel itself and 
into the inner portion of the step. Be- 
cause maple is quite hard, holes slightly 
smaller than the nails to be used should 
first be bored through the dowels at the 
correct places. 

For a finish, the edges of the steps can 
be painted Chinese red and ‘the rest 
painted ivory. The dowels are also given 
the red trim coat. 
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PORTABLE desk constructed of materials usually 
A found in the average home will be useful for the man 
of the house as well as for children attending school who 
have home work to do. 

An orange crate is partitioned to hold a portable type- 
writer, reference books, stationery and miscellaneous 
papers. A cigar box divided off inside, and with a pull knob, 
isa handy drawer for rubber bands, paper clips, stamps and 
other small odds and ends. A tin can fastened under one 
of the shelves will hold pencils and fountain pen. A short 
length of rubber hose makes a convenient handle for carry- 
ing the box where ever work is to be done. 

A board across the arms of a rocking chair will make an 
excellent desk. The board can be fitted with pegs on its 
under side to prevent it from slipping on the arms while 


PORCH OFFICE 


in use. The same board strapped across the front of the 
crate becomes a cover and prevents anything in the box 
from falling out while being carried. 

Any number of partitions or sections can be built into the 
box, depending on the requirements of the user. For the 
man who occasionally has office work to do at home, this 
portable desk will be very useful. Many times it is not 
convenient to work in some particular room in the house 
because of visitors or for some other reason. At this time, 
the “office” can be picked up and taken to some other loca- 
tion. During warm weather, many persons would like to 
work outside if it were not so much trouble to take all the 
necessary material outside. With everything necessary in 
one box, any desired location immediately can become a 
private office. A little sandpapering and a coat or two of 
paint dresses it up so that it presents a pleasing appearance 
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ODERN paints give to the amateur the 
4 ability to do a paint job possible in past 
years only by the skilled craftsman. Manu- 
facturers and experienced chemists have 
been working hand in hand to improve 
finishing materials so that anyone who can 
wield a paint brush at all can secure results 
that would astonish the old-time professional 
decorators. 

Much of the experience that was formerly 
required in manipulating the brush is now 
incorporated in the paint itself. This is par- 
ticularly true in the case of interior finishes 
such as enamels and varnishes. A great 
many of them are “self-leveling,” which to 
the layman means that brush marks left by 
an awkward hand will automatically be 
leveled out of sight. Most of them will dry 
in four hours or so, which means that home 
routine need not be disrupted for days at a 
time as in the past. 

“What make of finish shall I use?” is not 
such an important question if it is asked 
regarding any of the well-known brands. 
The manufacturer, proud of his product, 
states on the label in simple language ex- 
actly what it is intended for and how it is 
to be used. You can rely on that informa- 
tion; it has been tested time after time. 
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HOW TO GET A 






A simple means of determining if the surface is dry is to 
sprinkle some salt over a test piece of wood painted at the 
same time as the original. If the salt brushes off without 
marring the finish, it is dry. Above—An example of the value 
of sandpapering. Top strip was not smooth when finish was 
applied, while bottom section was thoroughly sandpapered. 
Below—A coat of enamel makes this table look like new. 
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MASTER FINISH wir 
UNSKILLED HANDS ...... 





However, what about the cost? This good 
paint, good varnish or enamel, certainly ap- 
pears to be expensive. A small can of it may 
cost a dollar or more, while down the street 
you can get a similar-sized can for a fourth 
of the money, perhaps with a brush included. 

Experience is a good, but very costly 
teacher where paint is concerned. A cheap 
four-hour enamel may possibly be applied 
with the same amount of time required to 
brush on a reliable make. It may dry in four 
hours, or it may still be tacky a week later, 





Above (left)—To test the quality of enamel or varnish, coat 
a small piece of tin. When it is dry, the finish should not 
crack, peel or check when the tin is bent around a ‘s inch 
rod. Above—To make cleaning of the hands easy after the 
painting is done, rub some vaseline over them before starting 
to paint. Left—A small sprayer will give a fine finish to 
small articles. Use a spare tire for the compressed air supply 


according to the luck that the manufacturer 
had with the compounding of that particular 
batch. The most disappointing part, how- 
ever, is its inferiority on the points most de- 
sirable in a good finish. These are (1) the 
ability to preserve and protect the surface to 
which it is applied. (2) Appearance; it 
should brighten the interior or exterior of a 
home. Thirdly, it should promote sanitation 
and be easy to keep clean; finally, a durable, 
lasting finish meeting the foregoing qualifica- 
tions should increase the value of the prop- 
erty. These requirements are obviously not 
met in a cheap material that quickly becomes 
dull, fades, may become tacky during humid 
weather and is liable to peel or crack after a 
few weeks or months. 

A good finish is one that dries hard, yet re- 
tains enough flexibility and elasticity so that 
it will not check when the surface to which 
it is applied expands and contracts due to 
temperature changes. To make a good com- 
parative test, coat a small strip of tin with 
the paint, varnish or enamel and allow it 
to dry well. It should not check or show the 
least sign of stress when the strip is bent 
around a %-inch rod (such as the shank of 
a drill bit). Some good grades of enamel, 
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'f. when your finger is rubbed over a painted surface, some 
of the paint cubs off, immediate repainting is necessary 


when put to this 
test, can even be 
crumpled and 
pounded and not 
the least sign of a 
crack will appear. 
Perhaps you are 
wondering just 
what color or shade 
would be most suit- 
able inside or out- 
side your home. 
Much depends on 
whether you wish 
to brighten up a 
dark room, or to tone down the bright- 
ness. Good paint will do either. The 
“brightness” of a film of paint or enamel 
indicates the percentage of light that it 
will reflect. Some time ago an accurate 
check was made of the reflecting powers 
of the different colors of pigments used in 
good quality finishes, and it is quoted here 
to aid you in controlling the brightness range 
of a room you intend partially or entirely 
redecorating. The figures refer to the per- 
centage of light reflected: 
Good white paint ................00. 
SIT ites sccccacipnisscdiiiesinhancantaiedeiaaeisaned 72% 
Light green ................ 





Always start painting a house 
on the north side. Work around 
so that the sun remains ahead. 
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III. hcceccndssa cleantech eadsneitiamenaiadialicada 
IIT... wiciinecsncacastidiicsaslsiiipiiiiedsliaiagumamatuentcainedeed 
Buff enentenseeness 55% 
Pale sea 

green ........ 54% 


Aluminum ..41% 
Medium 


re 38% 
Battleship 

ONE sitet 20% 
Dark chrome 

green ........ 11% 
Dark red ....10% 
SIG. cchiccesettinac 2% 


Good house 
paints consist es- 
sentially of a 
decorative and 


After the paint has 
been mixed with a 
paddle, it should 
be “boxed” sev- 
eral times, that is, 
poured from one 
container into an- 
other several times. 
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[he proper method of applying paint is as follows: Dip 

the end of the brush into the paint; slap it lightly against 

the side of the pail, and give brush a half turn before 
protective pigment suspended in a drying oil, {fom the brush. "Work it ou with the grain, and then 
which serves as a binder, with a thinner and across the grain. Finish with light strokes with the grain 
other ingredients added to suit the type of 
work to be covered. Ordinarily the pigments 
consist of zinc oxide and 
white lead, with the addition of a smaller 
quantity of tinting pigments. On the pro- 
portion of zinc and lead depends the suitability 
of a paint for a given purpose. 
A paint composed mostly of 
zinc will have great covering 
power, because of its greater 
ability to reflect light, but as it 
ages it unfortunately becomes 
brittle and cracks, and can 
easily be chipped from the un- 
protected wood with a finger- =. = Paes 
nail. On the other hand, a easy to remove rt 
lead-type paint does not have #!s# fT A, — 
a tendency to peel but it does, 
on becoming old, dry out into a chalky 
powder which readily rubs off. These two 
counter influences are taken advantage of 
in good quality paints by combining the lead 
and zine in scientifically correct propor- 
tions so that each counteracts the deficiency 
of the other. 

If the job is one of repainting you will save 
money by seeing that the old surface is 
absolutely clean, free of dirt and oil, and in 

[Continued on page 145] 
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Truck Inner Tube 


HE construction of this bel- 

lows, suitable for shop use, is 
simple, and the parts are those 
usually found in the junk box. If 3 CLAMPS 
the air requirements are not too 
great, a single unit will be suffi- STRAP 
cient, but if more air is needed a IRON 
double acting unit can be built. tpycK--” 
When the dual unit is to be used, inNER 
the handle is extended to accom- Type 
modate the second bellows at the 
opposite side of the pivot point. 
An almost continuous supply of 
air then is available because one 
bellows inhales while the other 
exbales. 

All the wooden discs are one- 
inch thick and have a diameter 
one and one-half inches larger 
thar the inside of the inner tube 
when it is unstretched. The %4- 
inch pipe nipple for the air hose 
should be smeared with strong glue before it is 
screwed into a snug fitting hole-—T. L. Moore. 





Saw Becomes Grooving Tool 
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SCREWS 


HIS handy tool will save considerable 
time when making grooves in window 


frames or screens. It consists of two hard- 
wood blocks, approximately seven inches 
long, to accommodate a five-inch compass 
saw blade. The distance that the saw blade 
projects above the edge of the strip will de- 
pend on the depth of the cut desired. Also 
the guide block’s distance from the saw blade 
will regulate the distance of the cut from the 
edge.—M. A. Hall. 
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Makes Efficient Shop Bellows 
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Burrs Improve Box Wrench 


ANY times when a box wrench is used 

on a long shank bolt, the wrench falls 
below the nut unless held in place. This 
difficulty can be eliminated by crimping or 
burning the top edges of the jaws so that 
the opening at the top is reduced sufficiently 
to prevent the wrench from falling below the 
top of the nut. This can be done easily by 
center punching the edges. This does not in 
any way reduce the usefulness of the wrench. 
—A. M. Chester. 
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NEW ANGLES FOR THE ANGLER 


Bait Can Carried On Fisherman’s Belt 


INDING a satisfactory means for carrying bait when 

fishing amidstream has caused no end of disgust for 
many fishermen. A simple way to solve the problem is to 
make a bait can that can be carried on the belt. A tin can 
with a smooth top provides a suitable container for the 
purpose. Slot it along the side with a can opener or chisel 
and spread the slot VW 
Rod BE secs thauee ' esis vy 
m) with a screwdriver to l Pe 
receive the belt — 3" ve ‘47 
A. H. Waychoff. p=: oe 




















\/@" PINT SCREW 
TOP TIN CAN 






Aine Leader Box Clamps To Fishing Rod 


N ALUMINUM screw top container, such as used 
<\& by druggists for salve preparations, makes a con- 
venient receptacle for carrying leaders. A tin or copper 
strip is bolted to the lid of the container so as to permit it 
to be attached to fishing rod. —-~— iin mea 





Jewelry Clasp Aids In Attaching Lures C ): ian 


ISHERMEN who find occasion to change their lures often can james 
avoid tying and untying the line each time by using small | 





jewelry clasps. Being inexpensive, they may be permanently 
attached to each line for use whenever the occasion arises. 





A Tea Strainer Used As Minnow Dipper 


S/ h/ O FACILITATE the removal of live bait from the 
- , minnow pail, an ordinary five-cent tea strainer is 
recommended. Ordinarily, it is necessary for the angler 
to “fish” around in the pail, with his hands, in order to 
remove one of the elusive minnows. After landing the 
bait, it is no uncommon occurrence for it to slip through 
the angler’s wet hand and gain long-sought freedom. 
Use of the tea strainer will pay for itself over and over 
again. A 1 gallon paint can with lid perforated with 
nail holes serves as a convenient and inexpensive live bait 
pail—A. H. Waychoff. 





A 5 CENT TEA STRAINER 
USEO TO CATCH THE 
MINNOWS IN THE PAIL 








Luminous Bobber For Night Fishing 


NLESS night fishing is done under moonlight, it is next 

to impossible for the angler to watch the movement of 

the bobber. With this handicap, it is impossible to “play” 

the line until a fish has actually “struck.” Embryo or 

veteran need not be dismayed by darkness. Luminous tacks 

pushed into the top of the bobber will show its location and 
movement even on the darkest night—A. Tempe. 
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ANY model airplane enthusiasts would 
1 like to know the maximum height at- 
tained by their little craft. By following the 
instructions given here anyone can easily 
make a simple and surprisingly accurate 
altitude finder. 

The first step is to lay out a factor scale on 
stiff cardboard about 8%xl-inch in size. 
Draw a center line and on each side of it 
mark off the distances ;, %, 1%, 4, 1, 2 and 
4 inches along the edge. Notch these points 
as shown in the accompanying illustration, 
and mark them as indicated. 

Next, obtain a piece of doweling rod about 
36 inches long with a %-inch diameter, and 
a strip of soft wood 34x2x8%-inch. Scribe 
two center lines, lengthwise and across the 
strip, and where they join bore a hole large 
enough to let the dowel slide easily through it. 

Now, lengthwise of the edge of the strip 
saw a slot about 4%-inch deep into which the 
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cardboard scale is inserted, first coating its 
edge with glue, and then making sure the 
center line of the scale and the center line 
of the strip match up. Through the other 
edge of the wooden strip run a brass screw 
eye and blunt the point. This will act as a 
clamp to hold the sight rod in position. 

To use the finder put your model plane on 
the ground at any convenient measured dis- 
tance, say 30 feet. Sight along the rod and 
move the factor scale to a position where the 
plane wing-tips just fill the space between 
points 1-1. Clamp the scale here. 

When the plane is up in the air, again sight 
on the wing-tips and note what space they 
now fill. Suppose they appear to be just wide 
enough to fill the space between points 8-8. 
Then 8 is your factor to be multiplied by 
ground distance, 30 feet, giving 240 feet as 
the altitude of the plane. The ground dis- 
tance can be varied to suit, but, remember, 
always multiply known ground distance by 
measured scale factor. 
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CONTACT NO.22 DSC 
FLASHLIGHT PusH SCREW SAGNET 
BULB? , BUTTONS CROSS SECTION 3) 
—— tOF CONTROL BOX 
Hits ) 
BUZZER AES 
com Ue 2 PATTERN FOR_L-Y 
of 8 “3 ORE CONTACT DISC 
TO BLOCK TO TRANSFORMER = 
£ » PUSH 
CENTER OF 
UGGESTION of operation of two model CONTACT DISC STF Switch 
locomotives at the same time on the same eotea tS BLOCK 
track oval generally brings visions of com- 1 }) 
plicated inter-locking controls, relays, and f 
messy wiring all over the track bed. None of ical COIL 
these is necessary with the system shown. 
Additional wiring is required, but this is 
carried on dummy telegraph poles. with (across) each “magnet.” Quotation 


The track is laid off in blocks of three 
sections each (the distance usually required 
to bring a train to a complete stop). The 
third rail of each block is insulated from that 
of every other block by a fiber pin or a match 
stick. 

Each block has its own third rail wire from 
the control box. Normally, current flows 
uninterrupted to all blocks, but when a push 
button in the control box is depressed, the 
current in the corresponding block will be 
interrupted and the train will come to a stop 
in that block. 

As the train progresses around the oval, its 
progress will be followed on the control box 
panel by the flashing of small lights beside the 
block buttons. The position of a second train 
will also be indicated by lights. When the 
lights approach each other too closely, it is 
necessary only to press a button between 
lights and stop the following trains. 

The operation of the follower 
entirely automatic. 

The connection of the buzzer coils may 
excite some curiosity. One is connected in 
series with the third rail wire to each block, 
and a follower lamp is connected in parallel 


lights is 
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marks are placed around the word magnet 
because the coils are not used as magnets at 
all, but as impedance coils. Their resistance 
to passage of alternating current is utilized to 
provide a small voltage drop, which is suffi- 
cient to operate a 3.8 volt flashlight bulb. 

The impedance of each coil is so small (less 
than one ohm) that no slowing of the train 
will be noticed. 

The operation of the train follower is very 
simple. As the blocks are independent. 
when there is no locomotive on a block, there 
will be no current through the buzzer coil and 
hence no light. As soon as a locomotive 
enters the block, however, current will be 
drawn through the corresponding coil and 
its lamp will light. The other lamps will of 
course remain dark unless there is a loco- 
motive on another block, in which case its 
lamp will light. 

A little examination will show that the 
control box is nothing more than a circle of 
circuit-breaker push buttons. It may be 
made of wood or any insulating material. An 
ordinary piece of tin will be sufficiently 
elastic for the multiple contact disc. Note that 

[Continued on page 138] 
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The completed set in use. The binding post at the left is for the 
antenna connection. All batteries are in the cabinet. 


HEN warm weather brings the urge to 

spend more time outdoors, some radio 
fans hesitate to build a portable receiver be- 
cause of the cost and trouble of construction. 
However, with this set, neither of these prob- 
lems is of large proportion. The cost of parts 
is sufficiently low so that almost any experi- 
menter will find that the pocketbook is not 
strained very much. When the junk box is 
brought out and examined for possible parts 
that can be used, usually the final cost will 
be reduced to a very few dollars. The actual 
construction is simple enough so that a single 
weekend of work will result in a completed 
set, ready for use wherever its owner wishes 
to take it. 

There is nothing tricky or odd about this 
receiver. It uses new tubes, but these are 
really “old tubes” with a different type of 
filament. These tubes are designed for bat- 
tery service and operate on 1.5 volts, thus 
permitting the use of a single “A” battery. 
The space thus conserved means that the set 
is much more compact and weighs consider- 
ably less than previous types of portables. 
The complete set, including everything but 
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FRONT VIEW 


If the parts specified are used, the layout 
above should be followed. This view is 
of the front of the all-metal cabinet 


Prout 
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c3 The positions for the 
holes to be drilled 


through the metal base 
are shown above. 
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4 
BRACKETS FOR MOUNTING CONDENSERS 


The antenna condenser and the regeneration 
control cond are d to the under side 
of the base. The bracket for C2 must be insulated 
from the chassis by means of fibre washers top 
and bottom. Metal washers should be used with 
the bracket for C3 so that the chassis rests level. 





the earphones, is contained in a split metal 
case 6% inches high, 5 inches wide and 8% 
inches deep. This case is available at most 
radio supply stores. The builder may want 
to use some other type of construction, 
whereby the earphones can be housed in a 
small compartment; he will find many other 
sizes and types of cases available, or he may 
even go so far as to construct his own case of 
wood. If so, a metal panel is recommended 
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to reduce “hand-capacity” effects. A piece 
of 7” aluminum 5”x4” is used for the sub- 
panel. The midget condensers C2 and C3 are 
mounted underneath this aluminum plate. 
When they are fastened to the front of the 
case, they serve as a support for one end of 
the chassis. This makes a very convenient 
arrangement and it is necessary to employ 
only a long screw to support the rear of the 
base plate. The entire r.f. and audio portion 
is built on this small base. 

The antenna condenser C2 and the regener- 
ation condenser C3 are mounted on the under 





side of the base; so are the two tube sockets. 
The coil socket is mounted on top. This ar- 
rangement is absolutely necessary because 
the three sockets are so close together that 
they would interfere with each other if they 
were all mounted on the top of the chassis. 
Place small washers between the under- 
side of the chassis and the tops of the tube 
sockets, to prevent the rivets on the latter 
from “shorting” against the aluminum. Raise 
the coil socket about 3%4” above the chassis by 
small collars or piles of washers. 
[Continued on page 147] 
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CRAFTSMAN’'S METHOD af 


MAKING PITCHERS 


—— art shop has an assortment of cop- 
per pitchers, few of which are hand 
made, yet, the making of a copper pitcher 
is simple, requiring no more effort or skill 
than many other hand made metal pieces. 

For the short pitcher, a 4” length of tubing 
is used. The metal is thoroughly an- 
nealed, and while resting on the anvil, one 
end is driven in evenly all around, grad- 
ually tapering toward the other end. 

The piece is annealed and the operation 
repeated several times, until the end is re- 
duced to about 2”. Then the tubing is 
placed over a length of 2” iron pipe and the 
other end is expanded about %”. The top 
is trimmed with tin shears to about the 
right shape, and then the spout is formed 
over the horn of the anvil, working from the 
inside. 

A disk of 18 gauge copper is cut to fit 
tightly into the bottom, and soldered in place. 
The handle is cut, hammered, drilled and 
riveted on. The rivets should be of soft 

[Continued on page 147] 
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Hammering the annealed 
copper tubing to make one ? 
wend smaller than the other. 























SKETCHES AT LEFT AND BELOW 


SHOW HOW OUTLINES OF PITCHERS 
OEVIATE FROM TUBING BLANK ALP 
RESENTED BY DOTTED LINE 
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”, printed from twe super- ing his stretching dowsward in- 
Tmposed negatives, Both pletures stead of upward] Caught with « 
were taken against a black back- Guper tkenta B, 1/50 second at 
ground, with two pheteficeds. £8, &.8.Pan film. 4th Prize 
Hunter and triped were shet at $5.00—to Donald Clements, Wet 
distance of 15 feet, 5 seconds at et ae we 
1.6 on §.8.pan film in Oxl2 om. Bantam snapped is 
pack camera. A big close-up was rare pleture of a black crow sipping 
thes made of gracshopper, Ye a Diack cat’s milk while the eat 
second at 1.6. The twe negatives feoks on in astonishment, Shutter 
vere eemented together carefully speed, 1/50 second, at £.6.3, on & 
and printed as one, This le a slever sunny day, Sth Prize—$5.00—te 
stunt, with many possibilities. Ellis Butler, Gowie, Tex, The 
gnd Prize—$i0—to Henry Clark, beautiful moonlight effect was pre- 
“Ft, Washington Ave. New duced by over-developing the print. 
York, N. Y.. fer this fine action Negative was made in a 120 Ansep 
shot of a model plane at the moment camera welng super-sensitive pan- 
of launching, Pletures like this chromatic film, 1/50 sevond at 
are not easy to make, as the plane 4.32. ‘Tray developed for five 
minutes In 0-52 developer; print 
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SSP "STH PRIZE 


MONEY FOR YOUR PICTURES! 

of people, animals, machines, trains, airplanes, ete. Each month we wil! 
for the second choice, and $58 each for the next three selections. Prints 
{although a small, clear photo is more desirable than « big, fuzzy one) 
and should be accompanied by the following data: make and size of camera, type of film, and how developed and printed, lens 
opening and shutter speed, and lighting conditions. Wrap all prints carefully, put your name and address on each, and include 
postage if you want them returned Address al! contributions to Photography Editor, MECHANIX ILLUSTRATED, 15013 Broadway 


New York. ™ Y¥ 


Get busy with your camera and send in unusual pictures 
pay $15 for the best picture received from readers, $20 
should be glossy, a8 lerge as possible up to 8x10 inches 
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What To 





RACTICALLY all cameras fitted with 
eye-level view finders suffer from a com- 
mon trouble known as “parallax.” Though 
not many camera owners recognize this word, 
they probably all have sworn plenty at it. 

Parallax is the displacement of the image 
as seen in the view finder in relation to the 
actual image as recorded on the film. You 
hold the camera to your eye, squint carefully 
at a person six or eight feet away and move 
the camera around until you think everything 
is showing. When you develop the roll, you 
discover to your dismay that part of the head 
or legs is cut off, or the figure is off center 
completely. The error usually is greatest 
when close-ups are attempted at distances of 
three to five feet, which is about as close as 
most cameras will work without supple- 
mentary lenses. 

With miniature cameras parallax is a par- 
ticularly serious matter because the whole 
negative area is small enough even if all of 
it is used. If it is necessary to back away 
from the subject a good deal in order to be 
certain of getting a whole head, for instance, 
on the film, the resulting image is tiny and 
must be “blown up” considerably if a print 
of decent size is to be made. Beyond about 
fifteen feet the trouble practically disappears, 
as the ratio of displacement becomes very 
small. Most eye-level view finders are very 
accurate from infinity focus to ten, twelve 
or fifteen feet (depending entirely on the par- 
ticular camera), not quite as accurate at 
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Do Ahout 


Above: Taken with the same camera, these pictures 
show that the view-finder is definitely out of line 
and needs adjustment Below: Bringing the camera 
too close to the subject sometimes gives this effect 


slightly shorter distances, and quite inaccu- 


rate for intimate close-ups. A permanently 
fixed view finder is thus something of a com- 
promise. 

The makers of the more expensive minia- 
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BLACK SCOTCH 
TAPE 


» RECTANGLE ON WALL 
P __ IS SAME PROPORTION 
~~ AS NEGATIVE 


How to set up « camera and check the 
accuracy of its view finder. 








tures frankly and honestly tell people what 
to expect in this regard. For camera fans 
who want to be absolutely certain of what 
they are “shooting,” they supply separate, 
attachable view finders having micrometer 
adjustments that eliminate parallax entirely. 
The system is as follows: First you look 
through the range finder and focus carefully 
on the subject. You observe the distance on 
the lens barrel or focusing mount, and then 
simply turn the parallax adjustment to read 
to this same figure. What you then see 
through the special view finder is exactly 
what you will find later on the negative. 

The only catch to this ideal arrangement 
is that the view finders are practically minia- 
ture cameras in themselves, with finely cor- 
rected optical elements, and cost about $25. 

Fortunately for the owners of more mod- 
estly priced cameras, it is a very simple mat- 
ter to determine the accuracy of any view 
finder at specific distances, and to make ap- 
proximate but adequate provision for the 
parallax. 

For your test “image,” select any light 
colored blank wall in any convenient room. 
In any stationery or chain store, buy a ten- 
cent roll of black “Scotch tape.” This is like 
the old-fashioned gummed mending tissue 
you used in school to fix up torn pages in 
books, but it requires no wetting and is in- 
Stantly removed from any surface without 
leaving marks. Set up the camera on a tripod 
or on the edge of a table. Adjust the focus- 
ing device so that the lens is out to the maxi- 
mum—the camera is thus set for taking pic- 
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FASTEN TRACING PAPER 
IVER OPENING WITH TAPE 





~~ 






tures at its shortest possible distance. No 
film is needed; open or remove the back of 
the camera and by means of rubber bands 
or strips of the Scotch tape hold a piece of 
tracing paper, tracing cloth, a fine silk hand- 
kerchief, or even ordinary tissue paper over 
the space normally occupied by the film. 

The idea is to mark off a rectangle on the 
wall with the black tape and to illuminate it 
with any strong light; a photoflood is fine. 
The rectangle should be in proportion to the 
negative size. For instance, if the film mea- 
sures 244x3% inches, the black “frame” can 
be about 4x6 feet. Put a dark cloth over the 
camera, open the lens wide and set the shut- 
ter at “T” (time) and move the camera 
around until you can clearly see the black 
box on the improvised focusing screen. Line 
it up carefully so that it covers the full nega- 
tive area; if necessary, adjust the tapes to 
form a smaller or larger outline that fills the 
negative at the shortest focusing distance. 

Now lock the tripod adjustment and move 
your eye to the view finder. The extent of 
the parallax with your particular camera will 
then be instantly evident. 

Repeat the experiment with the camera 
moved back from the wall at various dis- 
tances, and at each stage, draw a rough pencil 
sketch showing how much “off” the finder is. 
You will then know how much to tilt the 
camera, and in what direction, in order to 
be reasonably certain of having the negative 
cover the desired subject at the critical short 
distances. 

[Continued on page 141] 













The upright is a 31” piece of 1” pipe, attached to a 5-ply 

baseboard, 14x18", by a 1” floor flange. The 1” Tee, 

with its threads filed off, slides on this pipe; a thumb- 

screw on opposite side locks it in any position. A ‘2x4’ 

nipple joins enlarger head to sliding Tee by means of 
90 degree elbow. 


EN-DIAMETER projection prints made 
with the “Minineg” enlarger have that 
crisp, wire-sharpness that you usually expect 
only of contact prints. This trim-looking, 
compact little device is versatile. It will en- 
large miniature negatives up to 2%4x2%4 
inches in size and, like the 9x12 cm. MM 
Enlarger described in the March, 1938 issue, 
will handle small sections of larger negatives. 
The Minineg follows somewhat the de- 
sign of the 9x12 cm. enlarger, and uses the 
same baseboard and upright; a single bushing 
for the l-inch tee makes them interchange- 
able. The unusual compactness is due to 
the use of a 50-c.p. automobile headlamp bulb, 
which is extremely cool in operation but 
supplies an adequate volume of light. Two 
3-inch plano-convex condensers, located 
almost in contact with the negative, assure 
unusual brilliance and crispness of detail. 

In constructing the Minineg, three types 
are available for selection. They differ only 
in appearance, design and operation being 
identical. The cheapest to make is the 
Regular; then there are the Deluxe and the 
Super-deluxe. Exclusive of condensers and 
projection lens, you can make the Regular 
for less than a dollar; the materials consist 
of %-inch black tempered Prestwood, with 
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The MI Minineg 


Negatives from 35 mm. to 
2% x 2% inches are handled 
with ease and can be 
“blown up” 10 diameters. 





The enlarger open, ready to receive negative. Film is 
simply placed, emulsion side down, on the lower glass; 
hinged top, section of enlarger is then closed down, 


thus fl and keeping it in position. 





ing the negati 


focusing and lamphouse tubes formed of 
sheet metal. Materials for the Deluxe, which 
is shown in the illustrations, consist of a black 
Bakelite radio panel and Bakelite tubing of 
the kind used for winding radio coils. Lastly, 
for the Super-deluxe, use Catalin. This can 
be obtained in sheets and tubes and the cost 
wili not run over several dollars. This beau- 
tiful plastic material is obtainable in many 
colors and will not require outside finishing 
or lacquering if a non-actinic red mottle 
shade is chosen. A special cement is de- 
sirable, although Duco cellulose cement will 
hold the Catalin parts quite well. 

You can get a pair of 3-inch unmounted 
condensing lenses for $1.50, and a good pro- 
jection lens will cost from $5.00 up. Used and 


Mechanix Illustrated—June, 1938 














for 


Im is 
glass; 
lown, 
ition. 


od of 
which 
black 
ng of 
astly, 
s can 
> cost 
eau- 
many 
shing 
1ottle 
; de- 


will 


inted 
pro- 
1 and 


1938 









































new bargains are continually offered by the 
larger camera shops. A 3- or 3%4-inch 
anastigmat with aperture of f. 4.5 is standard 
for the Minineg. A shutter is not necessary. 

The Deluxe Minineg is shown in the illus- 
trations, and with the drawings you will not 
find that construction is at all difficult. You 
can get the Bakelite panel at any radio supply 
house, but to secure the correct sizes it was 
necessary to purchase the Bakelite tubing 
from two different concerns: 3-inch (inside 
diameter) tubing was secured from Allied 
Radio Corp., and 3-inch (outside diameter) 
tubing from Wholesale Radio Service Co., 
both in Chicago. The latter tubing makes a 
very smooth fit inside the former, and the a 
price is only 7c an inch, and less in 1-foot in the cover pro 
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Above — How the 


aa” mepeness BOLT HEAD Minineg is focused. 


CuT CORNERS OFF The left hand turns 


OF GLASS SHEET vem : 

MAKE ROOM FOR the focusing tube in 
CLIP ON UPPER or out, and the right 
ANEL one locks it by means 


of a binding post 

nut and a short ma- 
~ chine screw passing 

through both the 
= fixed and sliding 

tubes. (See extreme 
‘ lower left detail in 
CEMENT GLASS accompanying draw- 
ing.) Left—Phantom 
cut-away view of the 
entire enlarger. Study 
this carefully before 
starting construction 
WIRE RING COVERED and you will have 
WITH CELLOPHANE no trouble. Note par- 
ticularly how the 
lower Bakelite panel 
mounts to the short 


LENS STOP . piece of piping by 
‘ means of a_ small 
LOER TO” flange, a short nipple 


801 T HEAD and a 90 degree el- 
bow. These are in- 
expensive fittings. 
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Top—Riveting the hinges to the Bakelite negative 
holders. Above—Cementing the glass sheets in place 
Old glass plate negatives are suitable for the purpose 





lengths. From either of the above sources 
you can obtain small cans of radio (phenolic) 
cement, and crinkle lacquer. 

If you have a lathe, the parts are easily 
turned and the tubing accurately cut with 
special chucks. However, equally satisfac. 
tory work can be done with a 10c coping saw: 
no special equipment is required to make the 
Minineg. In setting the small hollow rivets 
for the hinges, use a prick punch to first 
enlarge the open end of each, then finish 
with a hammer. The butt hinges should 
allow the two parts of the negative holder 
to be exactly parallel with two sheets of thin 
glass between; for this reason it will probably 
be necessary to file down the rivet heads. If 
the parts are not then parallel, press the 
hinges in a vise, being sure to protect the 
Bakelite with small pieces of cardboard. 

To attach the 4-inch squares of glass, place 
a drop of cement at the four corners of each; 
then carefully drop them in place, so that the 
cement spreads out somewhat, and allow it to 
dry over night. These glasses, for sand- 
wiching the negative, are mainly intended for 
holding negatives smaller than 2% inches 
square. If all negatives to be enlarged are 
244 inches square, or larger, the glass can be 
omitted and the Bakelite made to meet evenly 
so as to grip the edges of the film. 

As the top half of the glass negative sand- 
wich bears the weight of the lower condenser 
lens, cement alone may not hold satisfactorily, 
It is a simple matter to provide a more 
positive support in the form of small spring 
clips fastened to the upper Bakelite panel by 
means of screws or rivets, as the detailed 
drawings on page 123 show. 

The safety bracket or stop on the left side 
of the enlarger head is a narrow piece of 
Bakelite, notched at one end so that by pull- 
ing it forward with a finger when the holder 
is opened, the notch will engage and hold the 
surfaces apart for changing negatives. The 
device will disengage when the top of the 
enlarger is lifted slightly. 

Solder a brass sleeve to a suitable 3-inch 
reflector (one from an old flashlight will do) 
and enamel the inside white. You will find 
that the 50-candlepower headlamp bulb has 
the manufacturer’s insignia stamped oppo- 
site the base, and this must be removed by 
either buffing lightly and carefully on a 
wheel, or by rubbing briskly with a cloth 


Circle—Grinding the round diffusion glass with valve 
grinding compound and water Left—The slot ™ 


the inner focusing tube is cut with a short piece 


of scroll saw blade, and smoothed with the nailfile 
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charged with metal polish. The socket can 
be obtained at an automobile supply store, or 
from an old headlamp. Other parts, and the 
manner of fitting them together, are made 
clear by the drawings. 

A ground glass diffusion disc may or may 
not be necessary, according to the curve of 
the reflector. Even illumination must be se- 
cured. To make a removable diffuser, cut a 
disc of glass by running a glass cutter around 
a wood-disc template. On a lathe, the glass 
can be chucked and the cutter held against it, 
on the steadyrest, while the arbor is given 
one full turn (and no more) by hand. Make 
straight cuts from the circle to the edge of 
the glass, before attempting to part it. The 
ground finish is easy to secure; place a dab 
of valve-grinding paste on the disc, add a 
drop of water, and rub it with a circular mo- 
tion on another sheet of glass. More water 
must be added frequently. To correct a 
bright spot cast by the reflector, grind a spot 
in the center of the other side of the disc. 

A 3%-inch (focal length) lens was used 
on the enlarger illustrated, and the drawings 
give the correct measurements of the focus- 
ing tube for that lens. A 3-inch lens will 
cover the negative adequately, however, and 
in this case the minimum extension should 
be about 3 or 3% inches and the maximum 
extension 4% inches. This measurement is 
figured from the negative to the lens, and it 
will allow enlarging in excess of 10 diam- 
eters, or as little as 2 diameters when desired. 

Drill a hole at each extreme of the focusing 
range of the inner tube, then paste a strip 
of gummed paper on either side, between the 
holes, as a guide for cutting the slot for the 
tightening nut and bolt. Slight adjustments 
can be made later when the lens-holding disc 
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is cemented in position. A dise of red or 
amber celluloid or cellophane serves as a 
filter for use while the paper is being adjusted 
on the baseboard; a touch on the notched 
wheel serves to place the filter in or out of 
position. 

In finishing the enlarger, the Bakelite parts 
should be polished and the lamphouse and 
outer focusing tube coated with black enamel. 
Crinkle lacquer, as used on radio parts, gives 
a very attractive appearance, but you should 
practice applying it beforehand, on waste 
stock 


Although a 6-volt battery will supply cur- 
rent for the lamp, which makes it ideal for 
automobile travel, for practical home use a 
small transformer is desirable. A toy train 
transformer or a radio filament lighting 
transformer is ideal; 6 or 8 volts is the recom- 
mended rating, and this will supply plenty of 
light with very little heat. 

When first setting up the Minineg the 
lamp must be adjusted in the reflector, and 
the reflector must be brought to the right 
distance from the condensers, in order to 
secure even illumination. 





Left—Parts for the lamp-house, and the tov 

train transformer used for power. Above—How 

the Bakelite lens disc is cemented itito the focus- 

ing tube. Notice the simple red. filter, which 

covers the lens while the enlarging paper is 
ing positioned. 
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The photograph above shows clearly how the four-position safelight operates. 
Although light passes through all the safelights at one time, it passes out 
through the housing through only one section at a time. The corners of the 
rotor are padded with strips of felt to prevent the possibility of light leakage. 
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METHOD OF INSTALLING SHAFT 











MADE FROM 1/4" BOLT 


HE usual photographic darkroom ar- 
rangement of a single safelight lamp 
whose color screen must be slipped out and 
another one inserted every time a different 
type of paper or film is to be developed, can 
become a distinct nuisance, particularly 
when the changeover is attempted with wet 
hands. A rotary safelight lamp similar to 
that illustrated will eliminate such trouble 
by permitting screens to be changed merely 
by the turn of the knob. 
This four-position safelight unit consists of 
a rotor, carrying standard safelights, that re- 
volves inside a cylindrical housing having a 
rectangular opening in the side. A single 
lamp in a surface-mounting socket projects 
into the rotor, light from it passing through 
all the safelights at once, but emerging from 
the housing through only one at a time. 








Corners of the rotor, which has a square cross 
section, are padded with felt strips, to prevent 
light leakage. 

Among the materials needed are the fol- 
lowing: One empty can of the type in which 
5-pound quantities of sodium sulphite and 
sodium carbonate are sold by photo dealers, 
and measuring about 5% inches in diameter 
by 6% inches deep; a quantity of tinplate for 
the rotor (empty tin cans can be used); one 
14-inch bolt 3 inches long; radio knob, to fit 
end of bolt after head has been removed; 4 
strips of felt 42 inch wide and 5 inches long, 
preferably dark in color; one small angle 
bracket similar to those used for bracing 
corners and supporting shelves; one surface- 
mounting lamp socket and a 15-watt lamp, 
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with necessary cord and plug; four 
rectangular safelights each measur- 
ing 3% by 4% inches; miscellaneous 
materials including black lacquer, 
solder, and casein-latex cement or 
similar adhesive for fastening felt to 
metal. 

Obtain the safelights and build the 
rotor to fit them, and at the same 
time fit it inside the can that is to 
become the housing. Wratten safe- 
lights are standard in this country, 
and can be purchased for about 40 


cents each in the size specified. For complete 
flexibility with all photographic materials, 
the following are needed: Series OO, a clear 
yellow color, for use with contact-printing 
papers; Series OA, greenish yellow, for use 


DETAILS OF CONSTRUCTION 
AT OPEN END OF ROTOR 


LAYING OUT TINPLATE DISC 
TO FORM SEGMENTS__» 
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with bromide enlarging paper and lantern 
slide plates; Series 2, red, for use with ortho- 
chromatic films and other materials sensitive 
to green but not red; Series 3, green, for use 
with panchromatic plates and films. For the 
extremely rapid panchromatic films that have 
been placed on the market recently, develop- 
ment in total darkness is best. 

Cut two discs of tinned sheet iron, such as 
that from the sides of an empty tin can, of a 
size that will permit them to be inserted, flat- 
wise, into the housing. In the center of one 
disc drill a %4-inch hole, to receive the bolt 
to which the knob used to rotate the safe- 
lights will be attached. Mark out, on this 
same disc, a square whose sides are about 
1/16-inch longer than the width of the safe- 
lights. Cut four pieces of tin to the same 
length, and about %¢-inch wide, and bend 
them lengthwise along their center lines, to 
make right-angle pieces. Solder these to the 
disc as shown, to form a square frame against 
the outside of which the ends of the safelights 
will rest. 

Cut four strips of tin measuring 1 by 433 
inches, and bend them at right angles along 
their center lines, to form corner pieces of the 
rotor. Set the safelight glass temporarily in 
position outside the square frame, place the 
corner pieces outside the glass, and mark the 
places where the ends of these pieces meet 
the disc. Remove the glass and solder the 
corners in place, applying solder only along 
the outside, so it won’t pile up near the 
glass. 

Mark the other disc with a square the same 
size as the first one, and then make a smaller 

[Continued on page 136] 
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Developer Temperature 
Is Easily Regulated 


If you do your developing in the 
bathroom, it is a simple matter to 
maintain an even temperature of 
solutions in a tray. Simply float 
the latter in the hand basin, adding 
hot or cold water as indicated by 
the thermometer. Be careful water 
doesn't splash into the tray. 


Simple Wooden Stand Improves Brownie Safelight 


A simple stand for a Brownie safe- 
light can be made from two pieces 
of wood, as shown at right. Make 
the mounting hole slightly smaller 
in diameter than the end of the 
socket which receives the lamp and 
then increase the diameter of the 
hole gradually with a file until the 
socket can be pushed through it in 
a snug fit. Glue, smeared on hole 
rim, will aid in anchoring the socket. 


Tape On Lens Gives 


Stereoscopic Effect 


Good Flash-Bulb Fires “Dead” One 


A flash-bulb that fails to 
go off in the usual manner 
can be made to fire by 
arranging it so that the 
glass part just touches that 
of another good bulb 
(right). The “dead” bulb 
will fire when the 
one goes off, its flash oc- 
curring only about 1/100 
second later. 





I 
wi 
<«é A 
A strip of Scotch tape ar 
asted on the front of a b 
— as shown at left, will 
“furz” the background of 
any picture, making the L 
object or person in the te 
foreground stand out like : 


a stereoptican picture. 
Tape should cover about 
one-fourth of the lens 
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How To Grind Glass For Photo Use 






Clothespin Serves As 
Thermometer Handle 


Checking the temperature of 
developer solution in a large 
bottle with a slippery stirring 
rod is risky, especially when 
the fingers are wet. Clipping 
a spring clothespin on 

thermometer, as shown above, 
will provide a satisfactory han- 
dle and lessen chance of 
breaking the thermometer. 





Make your own ground glass for enlargers, etc., by rubbing any 
paste abrasive between glass sheets with a circular motion (above). 


Lamp Shade Clip Improves Reflector 


a e S388 . Chemical Method Of 
ea Vignetting Prints 






It is sometimes difficult to make good pictures of people indoors 
with photoflood lamps unless the latter are diffused in some manner. 
A lamp shade adapter with its center hole covered by «a washer 
and bolt (above) makes an ideal “cap” to clip over the end of a 
bulb so that only light from the reflector shines on the subject. 


e 
Large prints can be vignetted smoothly and cleanly, fading out 
to a perfect white at the edges, by a chemical method instead 
of the usual dodging method. Expose the print without masks or 
dodging, dip into plain water and then dip the finger in developer 
solution and rub it over the part to be brought out (right) >> 
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HE only sensible advice that can be given 

to people who want to photograph chil- 
dren is: Shoot often and shoot a lot. Chil- 
dren are restless creatures, and change their 
moods and expressions from one minute to 
another. The successful child photographer 
needs a lot of film and a lot of patience, and 
the willingness to expend both. 

The most cherished pictures are those made 
while the child is eating, walking, playing 
or doing something else that is normal for 
its age. The most uninteresting baby shots 
are those made with the squirming victim 
tied into a studio seat, in an unaccustomed 
setting of arc lights and painted backgrounds. 
The subject should not even be conscious 
of the presence of the camera, and should 
never be told to “Hold it!” or to “Look at 
the birdie.” Baby pictures must be shot on 
the wing, so to speak. Many will be com- 
plete misses, but some are bound to be good. 
The photographer who obtains two or three 
negatives out of a 36-exposure roll over 
which he really can exclaim, “These are 





that only the permanent pictures made by 
a camera can help their parents remember 
what they looked like one month, two months 
or six months back. 

Taking pictures outdoors is, of course, no 
problem. However, the really “cute” shots 
are those of Junior or Little Dimples in his 
or her bath, crawling on the floor, spattering 
cereal over the kitchen, sparring with a kitten 
or puppy, thumping the piano, building block 
houses, riding piggy-back on Daddy, or doing 
any of the dozens of other mischievous things 
that babies have always done. Lighting be- 
comes a problem, but certainly not a difficult 
one in these days of super-super speed nega- 
tive materials and photoflood and photoflash 
lamps. The minimum requirement is proba- 
bly two photofloods in adequate reflectors, 
plus a camera with at least an f. 4.5 lens and 
loaded with fast film. A little experimenting 
with exposure speeds on the first roll will 
quickly tell if the light is bright enough. 

Although they appreciably reduce the vol- 
ume of usable light, diffuser screens of thin 


kid stuff 


by ROBERT HERTZBERG 


beauties!” is really enjoying a high degree 
of success. Film is cheap, so blaze away! 

If the child is your own, no preparatory 
work is necessary. Just keep a loaded 
camera handy and be ready to use it when- 
ever lighting conditions permit. If the sub- 
ject is some other person’s offspring, it is 
a good idea to become acquainted with the 
child, by means of several preliminary visits, 
before you go to work in earnest. Some of 
the successful professional child photogra- 
phers make a practice of studying a child’s 
habits over a period of several days or even 
a week, and then arrange to do their actual 
shooting either indoors or outdoors when the 
child’s activities present the best photo- 
graphic opportunities. 

At what age is a child ready for the 
camera? As soon as it is old enough to keep 
its eyes open for more than two minutes at 
atime! The parent-photographer who shoots 
a roll or more of film every single week- 
end, beginning when the baby is two weeks 
old, eventually compiles an absolutely price- 
less record of human development. Babies 
grow and change with such amazing rapidity 
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tracing cloth are highly advisable, as they 
remove the cruel glare of the bulbs and make 
an anxious mother feel more comfortable. 
The ideal outfit for child photography is 
a camera equipped with a synchronized 
flashgun, permitting flash exposures up to 
1/200 second. This speed will “freeze” any 
natural movement of even the most active 
child, and will shorten shooting time. How- 
ever, the advisability of using flash bulbs is 
open to question. Some children are fright- 
ened by the sudden, blinding stab of light, 
and go screaming to their mothers’ skirts. 
For this reaction they hardly can be blamed; 
many adults are half-frightened out of their 
skins even when they are prepared for the 
flash. Some children, on the. other hand, 
think the flash is a new kind of game, and 
enjoy it hugely. Try one flash experimentally 
and see how the intended “victim” reacts 
Incidentally, flash bulbs are known to 
shatter occasionally because of the intense 
heat created inside the glass bulbs by the 
ignition of the foil. It isn’t a pleasant pos- 
sibility to think about, but one such experi- 
[Continued on page 138] 
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WORKS OFF 110 nour 
ELECTRIC LIGHT CIRCUIT > 


For this unheard of price, you can 

et the marvelous Dynamic Super- 

Charged Welder complete-—all 

g in your light socket 

Ise like it has ever been 

1is new Dynamic Super- “_ 

r is a radical parture from accepted 

tices. It will do the work of welders 

z much higher prices—such as cylinder 

blocks, bumpers, tanks, etc., and at the same time 

will solder and braze on the lightest material—and 

the cost is not $200.60 or $100.00—think of it, the 

complete price is only $19.75. 


WELDS CYLINDER BLOCKS, 
FENDERS, AXLES, BODIES, 
BUMPERS, FARM MACHINERY, 
CAST IRON RADIATORS, ETC. 


Vith the Dynamic Super ‘Charged Welder, a 
n witho is we g experience can 


















himself as n 1 as $5.00 on a 
that can be done in less than one 
Many welders make as much as 
$15.00 to $20.00 a day. Despite it 
serviceability, the Dynamic Weld- 
r is light and easily portable— 
can be carried around 
the running board of an 
car you are worth g on. 





These pictures show how easy it is to 

y te the Dynamix per-Charged 
A ten yeur eld bey can do a 
4 ‘ ler re} ' jot an inexpert- 
ed man seon can do all kinds f 


WORKS ONIRON, STEEL, “°"" 
TIN, BRASS, COPPER AND 
ALL OTHER METALS. 


velder you can w« sen e 1 kinds of 
ing will stump ye you can tackle 
id in no time at all you will be able to do 
bs that will do cre to ar expert. Once 
tfit, you are “all set in a profitable 
wn—you boss it yourself. 


= ener “DOES METALLIC AND 









| «READ WHAT USERS SAY 
|Electri <n Says: ‘‘tt is the best we poten oem.’ CARBON ARC WELDING 
jl w o tell ye mu that I demonstt weld- 
jit outfit t reat many p< inal they. all S 
| the ~Ay a x _ A. , t welding job Cc he used efficiently on both types of 
ey ever risto t - - 

4 Mc chanic Prai ses ‘wei r welding. re cost of using the Dynamic 
|; nave re ind like it very much Si d Welder 1 iazingly low 
{? 1 ‘ nd ‘ lect cian by trade, so I 

appreciate its usefult to other Se 1 few cents ar on to oper- 
Perry, N. Y . eg x . . 

ate. It is built so strongly th t urs are 

Repair Shop Owner Tells About Dynamic | e. It is oO str saat SCt 
|I want t y I operate a repair garage and I am practically unknown vill never have 
lnere @ —— og welder. It will d to worry about them. * cools so efficiently 
| Greate st Portabk that y ise 1 ntinuously without 
I must say it \ tft ‘ t . .. 
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MGENTS WANTED! D 1 want something easy to sell? 9 2226-EM Silverton Rd., Chicago,.JMingls. 
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STOPPING ACTION 


To stop action I snap 
- 6.3 or 


-amera with an f. 4.5 lens. 
Could I set the lens opening to 
When I have it at f. 4.5 fast 


I have a 
it at 1/100 second. 


f. 8 and get better results? 
action is a littl blurred.—Joe Felice, Coal Center, Pa. 
» to stop actinr et the shutter for a 
00 or 1 0 nd. Closing down 
en iaphragm ll only make matters worse, as this 
1 j 1 ” t of light imitted to the camera and 
K 1 itives wierex] tl ffecting the 
shertte t st lt the 
nent on t mer l second, your 
é it rat limi 1 t 


REMOVING EMULSION FROM OLD PLATES 


\ commercial photographer recently cleaned out his dark- 


room and gave me several dozen glass plate negatives in the 
Sx7 and 8x10 sizes. How can I remove the emulsion easily, 
so that I can use the glass for making a contact printer, a 
negative sandwich for an enlarger, a retouching easel, etc.? 
A chemical method, whereby the plates are dipped into a 
solution of some kind, is desired.—J. P. L., Fort Worth, Tex. 

Soak t " } 1st s r potash solut 
+" netl j I oleti is diluted 
y bout 10, and is used in a large 
ta l. Soak the plates until the emulsion 
nse them th ly in t water. 
i'r san 1 st he worn to protect 
| clothing I munds ! nder various 
! ur ilet Is < other ceramic 
c rf t ire obtainable in 

’ a7 


ACETONE FOR CELLULOID TANKS 


celluloid developing 
issue, but am having 
Can you help me? 


I want to make those interesting 
tanks described in your December 1937 
trouble obtaining the acetone called for. 
—A. Sinai, San Francisco, Cal. 


chemical, widely 
local drug store un- 
ll quantities. 


inexpensive 
Your 


sell you sma 


 cotone s common and 
l inger-nail preparations. 


stock and will 





DARKROOM LOCATION 


The only two places in the house where I can build a dark- 
room are a large clothes closet and a corner of the basement. 
The closet is next to the chimney and is quite hot most of the 
year On the other hand. the basement. which has a dirt 
floor, frequently becomes damp. Which location would you 
recommend?—R. Stotter, Bridgeton, N. 








TI will be better than the closet. Al- 

| ‘ at 1 humidity both harmful to 

egat nd tized it is much easier to enclose 

T Is ixed envelopes or other tight con- 

er han it is t ntilate and ol windowless closet. 

Purtl lopir 1 fixing solutions are definitely 

imaged b xcessive heat. whereas they are not affected in 

ligt t $ il spel f higl midity, for the 

ison that th liquid anyw and are kept in 

corked ttles The availability of a convenient supply of 
’ rr t nother imy tant tactor 

mpness, build up some sort 


of a rough floor. Level off the earth, tramp it down as hard 


as possible, and then cover it with a layer of crushed cinders 
about two or three inches deep. Over this place a woodeg 
platform made of scrap lumber of any sort Paint the 
boards generously with as much creosote as they will absorb; 
this will prevent rotting. A wooden floor is preferable ty 
cement, tile or stone because it is much easier the feet 





FINDING FOCAL LENGTH OF LENS 


I have a lens from an old camera that I would like to use 
in a home-made enlarger, but I do not know its focal length. 
There is no marking on it. Is there any simple way of 





measuring the focal length?——A. H., New York. 

The familiar old “burning glass” stunt sh mtd be helpfal. 
Using the sun or an unshaded electric bulb as the light source, 
move the lens back and forth in front of an wright piece 


of white cardboard until a sharp image or bright spot appears 
on the latter. This distance between the lens and cardboard, 
as measured in inches, is the focal length. 





SLIDES FOR PROJECTION 


How can I prepare small sheets of glass to take a positive 
image, so that I can project pictures on the wall? I under 
stand that sensitizing solutions can be mixed using standard 
photographic chemicals.—'‘Lecturer”’, Chicago, Ill. 


plates Lantera 


It is quite unnecessary to prepare your own 
slide plates, which measure ;x4 inches, have been on the 
market for many years, and are easily printed, developed, 
and fixed just like contact prints. If your local camer 
dealer doesn’t have them in stock, he can order tl for you. 


USING PROJECTOR AS ENLARGER 


I can buy a used “silent” motion picture projector very 
cheaply, but before doing so would like to know if it can be 
rebuilt conveniently to act as an enlarger for miniature camers 
film.—Phil Miller, Brooklyn, N. Y. 








Probably not. First of all, miniature “‘still’’ cameras using 
35 mm. motion picture film take a double-frame image; the 
projector is designed only for the standard movie single 
frame. Second, the focusing arrangement does not have 
enough extension for making enlargements ae ag a foot or 90 
from the lens, as the projector was designed to throw images 
the length of a theatre hird, most projection lenses are | 
not sufficiently corrected for the making of fine still | . | 
All in all, the best thing to do is to buy or make 
intended specifically for the purpose you have in mind. 





MECHANIX ILLUSTRATED AWARDS $40 
EACH MONTH FOR BEST PHOTOS 
SUBMITTED BY READERS 


The editors of MECHANIX ILLUSTRATED dis- 
tribute $40 in cash awards each month to the five 
persons who, in their opinion, submit the best pictures 
suitable for publication in the MECHANIX ILLUS- 
TRATED Photography section. Full particulars re- 
garding these awards will be found in this issue on 
page 119. 
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“Slices-of -life’’ shots, speed shots, scenics, night work, full color . . . count on Retina 


Call your shots...mame your price 


There’s a Kodak Retina 
that’s right for you 


F your first camera, or your next cam- 
era, is to be a miniature, and you’re 
looking about for one at your price that 
will give you all the pictures you plan to 
take—including gorgeous fuil-color 
Kodachrome—consider a Kodak Retina, 











KODAK RETINA II, 
f.2.0, $140 


Coupled range finder. Body shutter release. 


Double-exposure prevention device. Auto- 
matic exposure-count dial. Lens, anastig- 
mat /.2.0. Shutter, 1/500 Compur-Rapid. 


Price, $140 (with sportsman’s field case). 


KODAK RETINA II, 
f.2.8, SUS 


Identical with Kodak Retina II, f.2.0, except 
that lens is an anastigmat /.2.8. Price, $115 
(with sportsman’s field case). 


Only EASTMAN 
makes The KODAK 


TT’?. . cone Mi 7 Mt 
IVhen Answering Advert 


There are three Retinas, all with the fast 
lenses and shutters, the speed and ease 
of operation, and the wide picture-taking 
scope necessary for brilliant work in the 
miniature field. At your dealer’s ... 
Eastman Kodak Co., Rochester, N. Y. 





KODAK RETINA I, 
*.3.5, $57.50 
Lens, Kodak Anastigmat EKTAR/.3.5. Shut- 
ter, 1/500 Compur-Rapid. Finger and special 
plunger releases. Enclosed optical eye-level 
finder. Exposure counter. Price, $57.50. Soft 
black leather case, $1.50. Tan sole leather 

field case, $8.50. 


LOAD WITH A WIDE RANGE OF KODAK ioe, 


KODAK PANATOMIC—Fine grain permits an amazing 
degree of enlargement. I8- and 36-exposure mago- 
zines. 

KODAK “SS” PAN—Lightning-fast. Ideal for snap- 
shots at night. 36-exposure magazines. 

KODAK SUPER X—Faster even than “SS.” invaluable 
indoors and out. 18- and 36-exposure magazines. 
KODAK INFRA-RED—With o red filter, cuts through 
atmospheric haze, produces dramatic effects. 36- 
exposure magazines. 

KODACHROME—For full-color transparencies. No ex- 








tra equipment needed. 18-exposure magorzines. 4 


Bouts T \f 

















Science Is King! 





Tricks With Bottles 





[Continued from page 38] 
one case—that of Goethe—many people forget 
that he was a Privy Councillor at the Weimar 
court and an able administrator. But his mind 
was the only one in Europe comparable to that 
of Leonardo da Vinci. He was a poet, humanist 
and a pathfinder in the realm of Natural Science. 
The other name that comes to mind is that of 
Benjamin Franklin, inventor as well as states- 
man. His experiments will always be rated as 
a landmark in the history of electricity. In gen- 
eral, however, it is safe to say that all progress 
in mechanical as well as other science has been 
made in spite of statesmen. Most statesmen have 
stood for traditionalism. Their attitude is exem- 
plified in the action of the Holy Office in 1633, 
which brought Galileo Galilei to trial and with 
torture made him recant and deny the scientific 
discoveries he had made. 

If we examine the history of scientists and 
scientific discoveries, we will find that man did 
not really begin to think straight until the ar- 
rival of the mechanical age. Up to that time, 
practically all human thinking had veen deduc- 
tive. That was the weakness of even the great- 
est minds among the Greeks—the reason why 
they remained so backward in a mechanical 
sense. They were deductive thinkers, reasoning 
from the general to the particular. It was the 
mechanical scientists who started us thinking in- 
ductively, from the particular to the general. 

Bertrand Russell, in his brilliant work, “The 
Scientific Outlook,” attributes the beginning of 
modern thought to Galilei. When he discovered 
the four moons of Jupiter, with his primitive 
telescope, he did far more than add a little bit 
to the world’s astronomical knowledge. He es- 
tablished beyond doubt the truth of the theory 
that Copernicus had hit upon himself, but which 
Copernicus was unable to prove: that the Ptole- 
maic system, which had governed the world’s 
thought, was all wrong; in short, that our system 
is heliocentric, that we revolve around the sun. 

This seems like a rather dry commonplace to 
us today. The mere fact that it aroused the 
wrath of the Holy Office reminds us how elec- 
trifying, even how horrifying it was in the Seven- 
teenth Century. It was not only the ecclesiastical 
authorities who pounced upon Galileo. Some of 
his own students hissed him at his lectures. 

As Bertrand Russell points out, “The conflict 
between Galileo and the Inquisition is not merely 
the conflict between free thought and bigotry or 
between science and religion. It is a conflict be- 
tween the spirit of induction and the spirit of 
deduction. Those who believe in deduction as 
the method of arriving at knowledge are com- 
pelled to find their premises somewhere, usually 
in a sacred book. Deduction from inspired books 
is the method of arriving at truth employed by 
jurists, Christians, Mehammedans, and Com- 
munists. Since deduction as a means of obtain- 

[Continued on page 139] 
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[Continued from page 99] 
impossible to push the egg into the bottle because 
there is no way for the air inside to escape. The 
problem is solved as follows. Light a small piece 
of paper and drop it into the bottle, then quickly 
replace the egg over the opening, standing it up. 
right on one end. The burning paper exhausts 
the oxygen inside the bottle, creating a partial 
vacuum which sucks the egg slowly inside! Yoy 
are now faced with the problem of removing the 
egg. To do this, raise the bottle to your lips, 
bending your head back so that the bottle can 
be inverted. Blow vigorously into the bottle 
then suddenly lift it from your mouth. The 
compressed air which you have created inside wil! 
cause the egg to pop quickly out of the opening’ 


FASTENING LABEL TO INSIDE OF BOTTLE 


Transferring a label from the outside to the 
inside of a bottle is an amusing stunt to show 
your friends. Moisten the label with water unti 
you can peel it from the glass. Roll it into a 
small roll (with the writing on the outside) and 
push it into the bottle, then pour in a small 
quantity of water. Hold the bottle horizontally 
and shake it gently. The water will cause the 
label to unroll and stick firmly to the inside of 
the glass! 


MARBLE OVERCOMES GRAVITY 


An interesting puzzle-problem illustrating the 
principle of centrifugal force can be created with 
an empty milk bottle and a glass marble. Drop 
the marble inside. The problem is to turn the 
bottle upside down and carry it across the room, 
without permitting the marble to drop out. The 
trick is done by taking the bottle by the neck 
and giving it a circular motion causing the marble 
to run rapidly around the inside. Gradually raise 
your arm until the bottle is inverted, continuing 
with the circular motion. The marble will spin 
about inside the glass, just above the neck, 
enabling you to transport the bottle and marble 
where you please! 


STRAW HOLDS BOTTLE 


Lifting a bottle with a soda straw sounds like 
a difficult feat, but it is easy when you know the 
secret. Bend the straw at one end and push this 
end through the neck so that it will spring open 
on the inside of the glass as shown in the picture. 
It is now a simple matter to lift the bottle with 
the straw. 


MYSTERIOUS ROPE TRICK 


A trick with a bottle and rope has become 
quite popular recently among magicians. You 
can prepare it very simply. It requires a small 
bottle of opaque colored glass, a piece of soft 
rope about three feet long, and a small piece of 


[Continued on page 144] 
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Built To Win 


[Continued from page 59] 
fuel, have more working parts to go wrong, and 
are heavier. 

Some of the best known drivers in the game 
will ride behind Offenhauser engines. Such men 
as Louis Meyers, Kelly Petello, and Wilbur Shay 
will stake their chances of winning something 
upwards of $40,000 on Offenhauser motors : 

Asked which driver he thought would win, 
Offenhauser was noncommittal: 

“They’re all good drivers. It’s anybody’s race, 
The Indianapolis grind is one sporting event 
that’s never in the bag. I'll tell you the winner 
when he gets the checkered flag. Sometimes | 
prefer to have a conservative driver behind my 
motor. On the other hand, it’s a thrill to see 
your motor stand up under the punishment one 
of the daredevil drivers will give it. After al] 
I build my motors to win—not to keep for pets, 

What causes a racing motor to break down’? 
There are as many reasons as there are parts 
Sometimes you get a plague of broken connect- 
ing rods, then it’s the valves; again it may be 
the timing chain. Recently, however. the chief 
trouble has been with overheating. When a 
driver is pushing the throttle hard. his engine 
may overheat to the point that the oil vaporizes, 
causing an extra stop to re-fill the crank case 

This trouble was particularly acute in 1937 
because of the heat wave which settled over In- 
| dianapolis on the day of the race. To compensate 
| as much as possible for weather conditions many 
drivers study a barometer and humidity gauge 
before adjusting their motors for the race. You 
can’t stop very often at Indianapolis—and get 
away with it. You have to do your figuring 
before hand. That’s what makes the builders o! 
racing motors get gray. 

It takes a great driver to win at Indianapolis 
but no driver can finish in the money if his motor 
won't stand up. The result of the race this year 
is in the lap of the gods that govern life ané 
death on the oval—but the power plants wont 
fail—if human genius and patience can prevent it 





Rotary Safelight Lamp _ 


[Continued from page 127] 
square inside it and about 114 inches smaller all 
around. Draw diagonals of the squares. extend- 
ing them to the edges of the disc. Cut out four 
segments, by following the boundaries of the 
smaller square, and the diagonal lines to the disc 
edge. Bend the tin at right angles along the lines 
made when the first square was marked. Solder 
the four segments to the free ends of the corne! 
pieces of the rotor, as shown. You now have 4 
framework completely surrounding the safelights 
when they are inserted into it as shown in the 
photograph. To prevent the safelight glass from 
falling inward at the open end of the make 
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, square frame, with sides bent to form right- 
angle sections, and insert it so that it projects 
downward inside the safelights. Fasten the frame 
in place with solder after the safelights are in 





vith the dimensions given there will be a frac- 
tion of an inch clearance between the corners of 
the rotor and sides of the housing. Glue the 
grips of felt along these, to build them up to the 
ull diameter of the housing. This provides an 
adequate light seal. Two or three linen threads 
| wrapped around the rotor will hold the felt while 
| the glue sets, and can be left permanently in 
place if desired. 
' At a point in the side of the housing directly 
opposite one of the safelight areas when the 
rotor is resting inside, cut a rectangular opening 
} measuring about 2% by 41% inches. Flare the 
longer sides slightly outward, so they will not 
catch the felt corners of the rotor when it is 
tuned. In the center of the bottom of the can 
forming the housing, mount the lamp socket, 
running the wires out through holes bushed with 
small metal tubes or anything else that will pre- 
vent damage to the insulation. Caulk the holes 
with putty to prevent light leaks. Drill a 14-inch 
hole in the center of the can lid. Paint inside of 
housing and lid black, and the outside any color 
desired. Solder or rivet the angle bracket to the 
end or side of the housing, in such a manner that 
the light opening will be where it is needed in the 
darkroom—usually directly above the developing 
area. Exact position of the bracket on the can 
will depend on particular mounting conditions. 

Cut the head from the 14-inch bolt, and run 
two nuts on the end until about 12 inch of the 
threaded portion projects. Tighten the nuts 
firmly against each other. Insert the end of the 
bolt into the hole in the closed end of the rotor, 
and anchor it in place with a lock washer and 
two more nuts. Insert the rotor into the housing, 
place the lid in position, with the bolt projecting 
through its center hole, and mount a radio knob 
on the end of the bolt, which now has become 
a shaft. 

The safelight lamp is now complete. A quarter 
turn of the knob will swing a new safelight into 
position. Check the device carefully for light 
leaks. You probably will find it necessary to 
caulk around the safelights a bit. For this, use 
soft cotton string cemented in position with black 
lacquer. 

Cost of such a safelight lamp, using Wratten 
color screens, should not exceed two dollars. 





The world’s worst weather is claimed for the 
Antarctic—the home of the blizzard. 


How planets are born is unknown, but one 
astronomical theory is that gravitational force 
may draw a planet from the surface of a star 
when another star passes close enough. 
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| Operate Two Trains On Track 


[Continued | from page 115] 


connection passes from the terminal of the trans. 
former through the disc to each of the small sty: 
contact screws, thence through the lamp-and-cgj 
combinations to the third rail of each respectiy: 
block. The other terminal of the transforme 
is connected to an eutside rail as usual. 

Number 22 Double Silk Covered Magnet Wi 
is best for use on the telegraph poles. If the 
outfit is not set up and taken down ofte, 
Enameled Wire will be much cheaper and some. 
what more realistic-looking. 

Fahnestock eonnectors taken from old radi 
batteries were soldered to the third rails, but it i 
necessary only to “tack” the end of the wire to th 
rail with solder if no connectors are at hand, 

An oval is not the only layout for which th 


| circular controller will function. If other layout 


are used, a cardboard disc may be fastened to the 
panel and a diagram pencilled on it, indicating th; 
block controlled by each button. 

A switch or crossing should not be included ir 
two blocks. Spurs and side tracks may be readil) 
handled as single blocks, switches being included 
in the main track blocks. 


7 . f af . 
Building “Patty”—8 ¥2-Ft. Skit 
[Continued from page 98] 
and aft. The seat amidships rests directly on th: 
seat riser and is cut to fit the inside beam. This 
seat is 10” wide and 34” stock. 

Make four chocks for the oar locks so that 
Patty may be rowed from the middle or bow seat 
or both. Oar chocks are cut to the shape show 
out of 134” white oak. Screw metal plates to the 
tops to prevent chaffing while rowing. Fasten th 
locks 12” from the rear edges of the seats wit 
2” screws. 

Drill a *s” hole through the stem 6” from the 
top for an eye-bolt, to which the bow painter is 
tied or eye-spliced. Do a thorough sanding job 
Then paint or varnish with two coats of yacht 
white, marine black or spar varnish, respectivel) 
according to preference. 

If Patty is to be converted into a sailing dinghy 
use the dimensions and details for a detachable 
fin keel given in the accompanying sketches. An 
appropriate rig is also suggested in illustration 
A hole from the mast should be drilled through 
the bow seat 10” from the extreme bow. A hall- 
inch lag screw with the head cut off, resting ina 
34” socket, is a fitting mast-step. The mast is te! 
feet long and 2” in diameter. 


Kid Stuff 


[Continued from page 130] 
ence will end your career as a child photographer. 
Take no chances; put a Cellophane envelope 0 
each bulb or wrap it in a thin silk handkerchie! 


Insist on the Advertised Brand! 
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Science Is King! 


[Continued from puge 134] 

ing knowledge collapses when doubt is thrown 
upon its premises, those who believe in deduc- 
tion must necessarily be bitter against men who 
question the authority of the sacred books. Gali- 
leo questioned both Aristotle and the Scriptures 
and thereby destroyed the whole edifice of me- 
dieval knowledge.” 

Of course there was one good substantial rea- 
gn for the hostility of the deductive thinkers 
wards the process of induction. The inductive 
method requires infinitely more hard, digging, 
exhaustive work. Each particular fact required 
for a general conclusion ,has to be laboriously 
sought out and established. Galileo almost with 
one stroke, demolished and made useless the con- 
dusions of those who went before him. Bertrand 
Russell says further: “As a matter of fact, 
knowledge is even harder to come by than Galileo 
supposed, and much that he believed was only 
approximate; but in the process of acquiring 
knowledge at once secure and general, Galileo 
tok the first great step. He is, therefore, the 
father of modern times. Whatever we may like 
or dislike about the age in which we live, its 
increase of population, its improvement in health, 
its trains, motor-cars, radio, politics, and adver- 
tiements of soap—all emanate from Galileo. If 
the Inquisition could have caught him young, 
we might not now be enjoying the blessings of 
air-warfare and poisoned gas, nor, on the other 
hand, the diminution of poverty and disease 
which is characteristic of our age. 

‘It is customary amongst a certain school of 
sociologists to minimize the importance of in- 
tlligence, and to attribute all great events to 
large impersonal causes. I believe this to be 
an entire delusion. I believe that if a hundred 
{the men of the Seventeenth Century had been 
killed in infancy, the modern world would not 
exist. And of these hundred, Galileo is the 
chief.” 

Bertrand Russell ran into a great deal of criti- 
tim when he assigned to Galileo such an im- 
portant place in the history of civilization. To 
me personally, his idea seems fundamentally 
sound. At the same time, I admit it’s perhaps 
unfortunate that the credit for certain lines of 
progress in human civilization should be con- 
centrated so much on a few men. We talk of 
one man as being the Father of This, and the 
other as being the Originator of That, and a third 
a the Discoverer of So-ard-So. From the story 
fexploration we know that all discoveries really 
ae the work of a great number of men, most 
of whose names have completely disappeared and 
been forgotten. Geographers no longer believe 
that Columbus was actually the first man since 
Leif Ericsson to rediscover America. All human 
knowledge is the result of a labor of a multitude 
of workers, many of them obscure. And this is 
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x eure Guide. (4) 100 pages of still & 

lenses, enlarg ‘ala—everything photo- 
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CENTRAL CAMERA CO., (Est.1899) 230 $, Wabash, Dept. 5-6, Chicago 


GAINS!!! 
ba Home-stud 








-RENTED 





Equip- 
BARGAIN 
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FREE ILLUSTRATED CATALOG tells all about this amazing 
service Educational books on all subjects We buy for cash—we 
Offer sensational bargains 100% satisfaction guaranteed on every 
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catalog No obligation, 


PLYMOUTH SCHOOLS, Dept, 706, 432 Plymouth Court, 
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| Postmarks As Collector Items 


[Continued from page 86] 
its individual, easily identified postmark 

Sometimes native postoffices have been used 
by occupation troops, but there have been sectors 
which have never had such offices. Consequently, 
“army posts” have had to be created. This was 
the case during the Boxer Rebellion and army 
of occupation postoffices sprang up in various 
sectors, such as between Peking (now Peiping) 
and Taku. Railroad stations generally became 
postoffices. Battleships and transports also be. 
came mail vessels! 

The technical story of war postmarks might 
fill a good-sized book. The late Dr. H. A. Cole. 
man compiled a splendid booklet of forty pages 
on the postmarks of the American armies in 
France. But today the booklet, though published 
not many years ago, is obsolete because many 
new types of markings have been found. These 
postmarks include those of places of occupation 
or stationing of U. S. troops, shore stations, war 
vessels, even of camps and forts in America. The 
postoffices for the troops were operated in the 
beginning by the Postoffice Department, but in 
May, 1918, they were turned over for operation 
by the army. Thus we find “M.P.E.S.” inscribed 
in many postmarks of the war as an abbreviation 
“Military Postal Express Service.” 





for 





Opportunities For Inventors 


[Continued from page 63] 


Northill Company, Inc., explain the unique 
operating policy of the company this way: First 
of all, the inventor never has to relinquish con- 
trol of his invention. It remains his property 
and the company makes an agreement with him 
to pay a fixed royalty for the privilege of 
marketing the idea. The inventor is relieved of 
any and all financial responsibilities, while the 
company gambles its ability to pick a winner 
against all the preliminary expense necessary to 
develop and manufacture the idea into a salable 
item. 

So today there is a growing list of inventors, 
most of them heretofore unknown, who are being 
paid through this unusual arrangement. 

Among its highly successful products is the 
Northill light-weight folding anchor for marine 
and aircraft use. 

John K. Northrop, whose engineering pioneered 
all-metal aircraft construction, now universally 
adopted, is the designer of this remarkable 
anchor. Northrop’s interest in the organization has 
continued to grow and now the company retains 
his services as active consulting engineer aad 
with his staff studies and passes upon all ideas 
submitted for possible manufacture. 





At least 57 of the world’s 92 chemical elements 
are found in steel mills. 
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The “Mechanix” Arc Welder 


[Continued from page 91] 
iron is then evenly woven into the open side of 
the core in order to close it. 

The electrode holder consists of an old electric 
soldering iron handle fitted with a 6-inch disc 
of pressed wood as a guard. Fit an 8-inch 
heavy copper pipe into the handle, with one of 
the welding cables soldered in one end and with 
the other drilled for the smallest size carbon elec- 
trode and a tightening screw. The ground con- 
nection is merely a heavy soldering lug soldered 
to the end of the other welding cable. In use, it 
is attached to the work with a “C” clamp. 

Inasmuch as this is not a high-power welder 








you will not require a face mask, although gaunt- 
iets for the hands are sometimes desirable. The 
light of the are is extremely harmful to the eyes, 
however, so you should use welding goggles with 
No. 8 lens, which cost from $1.25 to $2.00. 
Welding electrodes of 3/16-inch carbon are 

standard for the MI Arc Welder. Use only the 

smallest, flux-coated metallic electrodes. Merely 

touching the carbon electrode to the work will | 
zenerate enough heat to cause solder to run freely 

at once, while by raising the electrode from the | 
work a small fraction of an inch an intensely hot 
are will be created. Feeding small-size filler rod 
or wire into the are will cause it to be fused in- 
stantly so as to weld parts of the work together. | 
Inability to hold an arc will be caused by using | 
electrodes too large in diameter. As mentioned 

at the beginning of this article, the welder may 

be used continuously without overheating. 


What To Do About Parallax 


[Continued from page 121] | 

If the camera is of the film pack type and is 
equipped with a ground glass focusing screen, | 
these experiments will take only a few minutes. | 
The folding-wire finders on most of these cam- | 
eras get bent out of shape easily, so it is a good | 
idea to check them occasionally by the target 
test as described. 
If your particular view finder shows very bad 
discrepancies, it might be advisable to mask it 
off with thin strips of friction or adhesive tape, 
carefully placed so as to correct the field of view. 
4 valuable incidental feature of the target test 
is that it tells how far the eye must be kept from 
the view finder in order to see the photographic | 
scene. Some people habitually bring the eye too 
close, others too far, and they are never certain | 
as to how much picture territory they encompass. 
In connection with the parallax problem, it 
might be mentioned that the reflecting type view | 
finders supplied on most folding cameras above | 
the “miniature” size suffer very little from the 
effect. This is due to the closeness of the finder 
lens to the actual camera lens, which permits the 
finder to intercept light rays only a small distance 
lisplaced from the rays that enter the camera. 
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AMERICA’S FZa-Z 
MOVIE CAMERA 










aN 


— 
Richard Arlen, star of 
Columbia's “No Time 
To Marry.” 








With F:3.5 Lens . . . $19.95 


Why pay more for a movie camera when the 
lifetime UniveX costs only $9.95? Why pay 
more for film when UniveX Cine Film costs 
only 69¢ a roli—and takes theatre-quality 
movies at less cost than ordinary snapshots! 

Be smart! Be thrifty! Enjoy the thrill of 
taking all the personal movies you want, 
without counting the cost! Join the 200,000 
enthusiastic fans who say, “There's nothing 
like UniveX!” 


QUALITY MOVIE ACCESSORIES 


When you use a UniveX Cine “8” you also save 
on accessories — for UniveX high-quality acces- 
sories are available at the lowest prices in all 
movie history! 

UniveX Projector Only motor-driven 8 mm. projec- 
tor under $26. Fifteen important features..... $14.95 
UniveX Titler Specially designed for UniveX Cine 
“8”. Title cards and lettering kit included..... $2.50 


UniveX Exposure Meter Insures proper exposure 


under all light conditions. $ ... $1.95 
UniveX Exposure Meter Case. Dustproof. aicieuiinaaans 3s5¢ 
UniveX Splicer For any 8 mm. film. Makes strong 
splices quickly.Complete with cement........... $1.00 
UniveX Film Viewer Enables you to aed edit 
movies. .... 1.95 


Prices Higher Outside United States 




















° . 

&@ UNIVERSAL CAMERA Corp. 7 
8 Depr. 63, 32 W. 23rd St. BOOKLET 2a 
: New York City 4 
: Send me free booklet “Take and Show Your Own & 
H Movies."’ Also catalogue of UniveX Cine Accessories. . 
' % 
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Real facts radio employment re- 

ents Youn ed real experience 
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NATIONAL SCHOOLS, 
Dept. MMR-6, 4000 S. Figueroa St., Los Angeles, Calif. 
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AT HOME You can learn by our modern and 
original syst of truction every part of the 
Watch repairing Tr rade at home. You can earn 


money while learning and prepare yourself for 
in business 

















a_well paying on or start 
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repairers are in 
generally earn very good salaries. For par- 
ticulars apply to the 


wrgoorene SCHOOL 4 WATCH REPAIRING 
524 E. Mason St., De Cc, Milwaukee, Wis. 





BUILD YOUR OWN 
Electric Outboard Motor 


erator. We show you how. Lightweight— 
Cc le in—Silent Variable speec andstill to maximum 
makes it ideal for trolling or Operates 8 to 12 
jours on 6 or 12 volt battery Many other important 
features Dime brings complete plans and valuable 
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Fighting Water F amine 


[Continued from page 69] 


just as rapidly as possible, for filling undergroung 
reservoirs is not like pumping water into a tank 
It must be done gradually. Nature’s reservoirs 
are filled with sand and gravel, in which the 

water moves slowly, perhaps one to fifty feet » 
| day. The new dams are to be merely tanks whence 
the water will be led downward by a set of giant 
wicks. 

Gradually released from the dams, it will flow 
over porous gravels in the old stream beds, sink. 
ing as it does until it has disappeared into the 
subterranean basins below. Engineers tailored 
new bottoms to the riverbeds, inventing a system 
of joined conerete blocks, each a foot square, 
slightly spaced and hinged together so as to 
adjust itself readily to the stream bed. Fifteen 
miles of this flexible apron have been built. Along 

the sides, workmen shot cement under high pres- 
| sure through guns, building up a concrete river- 
inches thick. Then 4,000 acres of 
spreading grounds were established, where 
porous gravel, hungrily absorbing water, con- 
ducts it downward to storage. 

Tunneling under the bed of an apparently dry 
river, engineers drove a horizontal well—a shaft 
from which extend many galleries. Water seeps 
in and is carried away in conduits. More than 
20,000,000 gallons daily are wrung from this “dry 
stream. 

Engineers viewed with jealous eyes the 127. 
000,000 gallons daily pouring through the city’s 
great outfall sewers—half again as much as the 
combined flow of the country’s three largest rivers 
Of this volume, 9,996 parts out of each 10,000 are 
water. The engineers begged permission to ex- 
periment. 

Erecting a plant in one of the parks, they turned 
the raw sewage into tanks where it was scientifi- 
cally treated. Great paddles broke up the sus- 
pended “sludge.” Then yeasts and chemical 
reagents were added. Bacteria and microscopic 
| fungi “digested” the organic material—literally 
| 





bank three 


burned it, by oxidation, to cinders. Chlorine and 
lime aided in the work of this giant stomach, 
which also produces valuable by-products. Gases 
evolved in chemical reactions provide fuel to tum 
the machines. The odorless solid remnant, dried 
and pressed into cakes, is sold as fertilizer. 
Water entering the plant contained 7,000,000 
| bacteria per cubic centimeter. On leaving, it had 
but 100. Pure drinking water may contain ten 
times as many, yet comply with legal require- 
ments. Chemists at the plant drink treated water 
and say it is purer than water from the ground 
But the public would not drink reclaimed sewage, 
so the liquid is turned into spreading grounds 
whence it filters through the earth to add its bit 
| to the underground lakes. 


A large quantity of the camphor used is made 


| synthetically from turpentine. 
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Microscope Slides 


[Continued from page 105] 
form of jelly glass is satisfactory. Retain the tin 
caps so as to keep your reagents covered. 

Pour the fixer into such a glass until nearly 
full, then put in the material to be fixed: for 
example, a tree bud such as we used for discus- 
sion in the May issue of Mopern Mecuanix. The 
length of time for fixation varies, but formol- 
acetic alcohol is very flexible and it is almost 
impossible to overfix with this reagent. “Over- 
night to twenty-four hours” is a frequent 
statement in the technique manuals, and may be 
regulated to suit one’s personal time schedule. 

Washing comes next and unless otherwise 
specified, this is to be done with tap water. A 
glass of water may be used, changed a number 
ef times over the period of washing, which is 
the same length as that of fixing, the purpose be- 
ing to rid the tissue of all excess fixer. If a wa- 
ter tap is available in the workroom, however, 
amuch better method is to rig up a running water 
washer, as follows: 

Select a wide-mouthed bottle of capacity from 
one pint to one quart. Bore the cork stopper 
with two holes for glass tubing, a long piece to 
reach almost to the bottom of the bottle, and a 
short piece which goes just through the cork. 
Hook up the long piece with rubber tubing to the 
faucet, and the short piece with rubber tubing 
which is for overflow and reaches te the sink. 
[Continued on page 158] 








Wet. Dry Bulb | 


[Continued from page 87] 
in a chemical supply house, or in some hardware 
stores. Using a bunsen burner, heat one end and 
shape it as shown in the photograph. The wick 
can be a corset string or any similar material. 

Briefly, the operation of the thermometers is as 
follows: When the liquid around the end of the 
thermometer evaporates, the bulb is cooled, 
thereby causing a lowered reading. The rate of 
evaporation depends largely on the amount of 
moisture in the room. 

The rate of evaporation controls the tempera- 
ture of the wet bulb thermometer, thereby caus- 
ing a difference in the readings of the two ther- 
mometers. If there is considerable moisture in 
the air, the rate of evaporation will be less than 
if the air is very dry. Therefore, in dry weather, 
the dry bulb reading may be 100 degrees, while 
the wet bulb reading will be 88 to 90 degrees. On 
damp days, the readings of the two thermometers 
may be almost the same, the wet bulb reading be- 
ing but one or two degrees below the dry one. 

Distilled water should be used in the tube to 
prevent deposit on the wick. The mineral con- 
tent of tap water after several weeks of use may 
result in a substantial deposit on the wick, 
thereby reducing the accuracy of the reading. 
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| For Extra Accuracy 
Shoot Xpett .22°s:! 








WW? STERN XPERT Long Rifle .22’s give 
extra accuracy without extra cost! 
Your shots go where you intend them 
to go. Buy XPERT for target marks- 
manship and all-around shooting. The 
.22 Short and .22 Long have compara- 
ble accuracy. CLEAN ammunition! 
Smokeless! Non-Corrosive! Lead lub- 
sicated bullets! Mail the Coupon now! 
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Western Cartridge Company, | 
| Dept. F-105, East Alton, Ill. 
| Send, FREE, the 72-page Western Ammunition | 
| Handbook. A complete shooting guide. Tells all | 
about all Western cartridges and shot shells. 
| DE. ca vives udeedieesavessshaneneacedse 
| Address 
| Post Office State.....-. | 
NEW! Gree. potescones in one. 3 different mag- 
nifications. e. power for ultra-bright 
images with 40 a re 60 r for extra long Moe 
rang Guaranteed to ~ * distant wer 
objects, people, sports events, fol meade 
ships, moon, stars, —= r anywhere 
60 thnes as ¢ ear the money. Closes 
to lease than a foot in length. Multiple 
yetern. 30 mm. objective, in heav 
mount. Directions incladed for using as a compoun 


microscope. American mode We pay the postage. Only ee! = 
REE on request 
we 27th St.. 


opes, Binoculars. etc. 


Catalog of Micros: 
Dept. 76, 5 


BROWNSCOPE "SO. 


seas , Mictes 


the major tool of science, is a 
fascinating and educational home 
hobby for thousands. You, coo, 
can explore the mysteries of the un- 
seen world, through the magic of the 
microscope. Bausch & Lomb precision 
amateur microscope Model R (left), 75 
to 300 power; with 455-page ry 
book, $21. Other medels, $14.50 up. 


SEND FOR FREE BOOKLET 
(right). Bausch & Lomb Optical Co., 
244 Bausch Sc., Rochester, N. Y. 
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GAS SOLDERING 


TORCH for HOME 





Connects to Home Gas Supply 
NO sine ° NO Acetylene * NO Air 
Only $5. 95 






On high strength sil- 
ver soldering. ilso soft — | 
Idering; by Prof. of | 
Energ., BS in ME, , 
ar t ‘ il ex- Va 
eriet Fr with 
torch, $1 alone 
Amazing speed in but especially \ 
adapted to silver =H O which gives high strength \ 
joints < of 50,000 pcan per sq. inch. Use on steel, \e | 
pper, brass, bronze, silver, gold, ete., wherever lz | 
vailabl E irn money fabric iting models, }: | 
Make home uirs. Pays for itself easily. 
I neludes sil solder, flux, extra til postage. jz | 
I aa ! Cl Porch € 164 Princip , jel 
Ohi | 
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Tricks With Bottles 


[Continued from page 134] 
cork about the size of a marble. The cork js 
placed inside the bottle previous to your per. 
formance of the trick. 

To perform, push one end of the rope into the 
neck of the bottle, then invert the bottle as shown 
in the picture, holding the rope in place so that 
it will not fall to the floor. The piece of cork 
will roll toward the neck, and a slight pull on 
the rope will cause the cork to enter the neck 
slightly and wedge between the glass and the 

| rope. You can now release the rope and allow 
it to remain suspended from the bottle. Then 
grasp the free end of the rope and allow the 
| bottle to hang. Swing it back and forth several 
| times to make the trick look more effective. The 
| audience is amazed because they cannot imagine 
what is causing the bottle to remain fastened so 
tightly to the rope. Pushing the rope slightly 
into the bottle will dislodge the cork and allow 
|3 you to remove the rope. Hand it out to someone 
| in the audience. The bottle is held by the neck 
| in the left hand and while everyone is looking 
| at the rope, tilt the bottle slightly and permit the 
cork to drop into your palm. Then hand the 
bottle out for examination and leave the piece 
| of cork in your pocket. 


| “Mechanix Illustrated” 
. In The Movies 


[Continued from page 71] 
| starting actual “shooting.” The full nebatiil and 
creative facilities of the Vitaphone Studios, 
headed by Mr. Sam Sax, are being put behind 
the Mecnanrx ILLustraTep pictures. Few plants 
| in the motion picture industry are better fitted 
| for this difficult work than the Vitaphone unit, 
which covers an area of several square blocks in 
Brooklyn, N. Y. Here are four huge sound stages, 
equivalent to Hollywood’s best, with the very 
latest camera, lighting and processing equipment 
The studios include one of the world’s largest film 
laboratories, where the countless negatives of all 
Warner Brothers and First National feature pic- 
tures are printed and distributed to more than 
16,000 theatres. 
The new Vitaphone-MEcHANIX ILLUSTRATED 
“shorts” are directed by Ira Genet, who has pro- 
duced many popular and successful movies of 
this type. Look for them at your local theatre 











Thirty years ago coal supplied 89 per cent of 
the United States’ fuel energy; now it supplies 
only 50 per cent. 


Geese as well as aviators can lose their bearings 
| in a fog, judging by reports of geese seen in Great 


| Smoky Mountains National Park. 
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2S Spring Overhaul On The Boat 
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[Continued from page 102] 

he cork jg With the varnishing finished, turn attention to 
your per] the painting, starting first with the uppermost 
part and working down because you are bound 
pe into the} % drop some paint, and should this land on a 
e as shown freshly painted surface below where you are 
ace so that | working there is a mess of both words and paint. 
ce of cork | The best instructions for painting are issued by 
ht pull on | the manufacturer of the paint that you are using 
' the neck | and are generally printed on the can. Follow these 
Ss and the | tthe letter! The manufacturer of the paint wants 
and allow | his product to show at its best and has had ex- 
tle. Then perts in this line write these instructions for him. 
allow the | Between coats, treat your brushes with the fact 
‘th several | in mind that they have a long life before them if 
ctive. The | properly cared for. If you have to purchase them 
ot imagine | new be sure that they are good ones. Your paint 
astened so |] salesman will advise you of the best ty pes for the 
9e slightly | particular work you wish to do. In choosing your 
and allow | colors be sure that they do not clash. An exami- 
O someone nation of the boats around you will suggest quite 
> the neck | afew good color schemes. Don’t use blue paint 
is looking for the decks just becaus2 you have a lot on hand. 
permit the Buy some yellow and turn it to green, which will 











hand the be much better on your eyes and your neighbor’s WHEN a car overheats— you lose power. You 
the piece | disposition. are headed for more serious trouble. Clean 
At all times have a rag soaked in turpentine out radiators regularly, twice a year. You 
ready for use so that if you smear two different can do it yourself with San1-Fiusn. It takes 
[Continued on page 161] 10 minutes. It costs 10c. (25¢ for the largest 

>” truck or tractor.) 


Sani-FLusuis a scientific preparation that 


Master Finish removes rust, scale, sediment and sludge that 


clog radiators. Just pour a little in the cool- 




















; > . . . 

[Continued from page 111] ing system. Follow directions on the can. 
nical and sufficiently good condition to support the new coats. Repaint- Run the motor. Drain. Flush. Refill with 
Studi ing over dirt and oil or grease spots will not only spoil the . = 3 

tudios, appearance of the new job, but may later result in peeling clean water. That’s all! The delicate veins 
ut behind and checking. Be sure that the surface is clean! If the old . as = - ss 
ver wal paint is in bad condition, scrape or burn it off until a firm that circulate water are clean and open. The 
Cw or —- - = Ayan a w — = secured, W _ old paint is motor runs cool. SANI-FLUSH is perfectly 
tter fitt urned off with a blowtorch, be sure to get the written per- ” % _ a . —_ 

P mussion of your fire insurance company. If the wood is safe. Can’t hurt engine or fittings. You'll 
lone unit, mildewed, clean it with a pound of tri sodium phosphate dis- find Sani-FLusH in most bathrooms for 
blocks in solved in fifteen gallons of water; then rinse the surface well ° ‘ . 

d uit o heer cleaning toilets. Sold by grocery, drug, hard- 
ne stages On new surfaces go over all knots and shiny spots with a ware, and five-and-ten-cent stores. 25c and 
the very coat of shellac, which will prevent pitch in the wood from . one hr 
parse coming through the subsequent coats of paint. On both new 10c sizes. The Hygienic Products Company, 
julpmeé: surfaces, and old ones on which the wood has deteriorated Canton, Ohio. 
rgest film until it soaks up paint like a sponge, the following is a good ’ 
ada Priming’ treatment that will assure a good toundation. 
ves of all Three thin coats of paint are used. Thin the first with equal 38 
jture pice parts of raw linseed oil and good turpentine (not turpentine @ 
vore than substitutes, hy any means, as they invariably cause trouble 
ter). This priming coat will sink directly into the cells of NO 
. wood and seal them effectively to a considerable depth. KEEPS RADIATORS CLEAN 
- n the second coz ‘ seed oil. For the third coat 
STRATED in the nd coat with raw linseed oil. ¢ . 
LUST apply the well-mixed paint, and brush it out well. 
has pro- Keeping the paint well mixed is one of the secrets of good 
novies of work. A wood paddle in the pail and occasional stirring is 
sted l that is necessary. When you open a fresh pail of paint, = 
| theat > ritual that has proven most effective is: pour off the clear «It's fun—and. boy. am t proud 
ails that have gathered at the top, then vigorously stir the heed 
. t —— . 
Settled pigments a they are of an even, creamy, consist- of my € ruiser! 
— enc P hack a lit tle of the oils at a time, stirring mean- 4 % Sav enthusiastic 
. cent of While Ay le irds “box” the paint a half-dozen times by a - *a@-* 1. mode! boat 
supplies Douring it back and forth from one container to another. — iIlder 
After you have finished painting «, and the remainder is to be a, BES builders 
store! for some time, a good trick is to tap the lid well in place, ” 
= > » « 
then store it away upside down, This will seal any possible Cc complete 18 I lans AP eee thrill to a 
— = through | which air might enter and cause the oils to ee tle’ éroun bot Come Se 3 stampe or éol 
arings aize or thicken. today. 
in G New brus hes for exterior painting should he soaked for a SEATTLE MODEL BOAT CO. 
in reat day beforehand in equal parts of pure turpentine and raw Dept. D, Box 333, Seattic, Wash. 
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NEW WEAVY BODY 
3-IN-ONE OIL WILL 
GUARD THIS <3 


Heavy Body 3-In-One Oil is made especi- 
ally for light motors, lathes, lawn mow- 
ers, washing machines, refrigerators, 
etc. ae uniform high quality as regu- 
lar 3-In-One Oil—famous for 44 years, 
Triple- action—it LUBRICATES, 
CLEANS AND PREVENTS RUST. 


=—— HEAVY BODY 


3-IN- ONE OIL 





LITTLE GIANT 


“ALNICO” MAGNETS HORSE. ‘OE or BAR 


Newest and Most Powerful Magnetic Avoy 


Our 4 oz Alnico’’ horseshoe magnet will lift about SO times its 
own weight of soft iron. Many startling as well as_ interestin 

and useful experiments can be performe d with it. With two oa 
these nm ugnets = om well-known iment ith permanent 
magnet rm erformed ATTRACTION | “AND R PULSION 
PROPERTIES IN these MAGN nagnified Ex. 
AGGERATED AND STARTLING RESULTS CAN. ‘BE HAD. Gravity 
even may be defied atalogue 10 

— x $1. 00 each postpaid No C.0.D. 


9460060 $1.50 per set postpaid No Stamps 











HARRY ROSS 42s Broadway, Dept. A. New York City 














- 8 te 
s Minnow ne ? =. ° 
its, etc., in large numbers 
| th our Folding Galvanized 
STF EL-WIRE TRAPS They 
ch them like 32 fi 
Write for our FRE E TRAP OFFER, 
SURE LURE, makes 
> used, it coaxes fish. Put up in 


i 
*rice FS 1 tubes for $ 
Waiton supply” co. ’ 5@1 A-Juniata St., St. Louis, Mo. 


~ ROMANCE WRECKED 
BY UGLY PIMPLES? 


Here is how to help keep skin- 
irritating poisons from your blood | 


Don’t let repulsive-looking hickies rob you of charm 
... ruin your chances for friendship and affection... 
spoil your good times. Find out what the trouble 
may be, and take steps to correct it. 


catches flies 
catalog and ether pecialties 
= ni 











During the years of adolescence, 
important glands are developing. 
changes upset your system. 

At the same time intestinal waste 
often deposited in the blood stream, and may irri- 
tate the sensitive skin of your face and shoulders. 
Pimples break out. 

Fertunately, there is a way to help keep these skin-irri- 
tating poisons out of your blood. Eat Fleischmann’s Yeast, 
3 cakes a day. The millions of tiny, living plants in each 
cake ef this fresh food help to remove the wastes the nat- 
ural way and clear the skin of pimples. Thousands of 
young people get results in 30 days or less. Act now. Get 
Fleischmann’s Yeast and eat it faithfully. See how your 
skin clears up. 


from 13 to 25, 
These gland 


poisons are 
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Master F inish 


[Continued from page 145] 


linseed oil. A 4-inch brush is suitable 
it should be augmented by one tw 
corners and painting window frames. A one-inch flat sash 
brush is also desirable. It is poor economy to purchase eheap 
brushes, which are liable to shed their bristles and make the 





for general use, and 
o-inch wide for workmg ig 





work more difficult than it really is. 

Outside painting is best done when the temperature is be 
tween 40 and 80 degrees F., with fair weather expected, 
Start on the north side of the house, as early as possible ig 
the day, and work around the house so that the sunlight jg 
always ahead. It is a mistake to wait until the first coat is 
ibsolutely “dry bone” re applying the next; wait onl 
wntil one coat is hard, 1 apply the next so that there wid 
be a secure bondi ‘ two paint films. Fill t brush 
ouly partly full and | it ont well so that every minute pore 





and crevice 
Most 


is reached. 
interesting of the 





new devolopments ir 








1 paint u 
facture during recent years is that having to do with enamels, 
d of course the varnishes from which enamels are made 
Formerly consisting of various fossilized plant ! (as in 
the case of shellac, an alcohol varnish which stil! finds wide 
use), these modern finishes are made up with synthet ims 
and resins which are a product of the chemist’s laboratory 
rhe pre-treatment of a surface to be enameled or to be 
varnished is quite the same, excepting that th are 
varnish may require an undercoating of stain. lh s 
however, there 1s one fact that is of prime importance. ra 
finished work will be no smoother than the surface on wh 
it is applied. If this important point is remembered, half ‘ 
the enameling or varnishing problem is solved. Par tict ularly 
in the case of enamels, a glass-smooth surface having the 


appearance and feel of porcelain is desired. Modern enamels 
easily attain that objective and as a consequence they are 
ideal for brightening up the kitchen, bathroom, clothes closet; 
for application to practically any interior woodwork and 
furnishings. A damp cloth is all that is required for keeping 
such surfaces clean. 


When the old finish appears to be in good condition and 
merely suffers from wear, it can be prepared for a new 
coat of enamel or varnish by the careful use of No. 00 sand- 
paper. Be sure to remove all scratches. If the old finish is 
badly worn, checked or marred, should be entirely removed 
with either paint remover or by sanding. When the bare wood 


in this case, 
will be pre- 


is revealed you may find that it has been stained; 
give it a thin coat of shellac so that the stain 
vented from working up through the new finish. 


hen a new surface is to be varnished, the first operation 
is usually that of staining. Oil or water stain is not diff- 
cult to apply; the former is more suitable for soft woods and 
will not swell the grain of the wood. On the other hand a 
good water stain will give a richer appearance, and it is more 
permanent as it is less subject to fading. Before applying 
the latter, sponge the new wood with water, allow it to dry 
thoroughly, then sand it perfectly smooth. The stain should 
be tried first on a piece of scrap wood to determine the 
shade, and if desired it may be diluted with a little alcohol to 
secure greater penetration. In applying it to the work use a 
wide brush and quick, long strokes with the grain. Never go 
over the surface twice. If the surface is of open-grain w i, 


speed in applying is essential if you wish to patent too deep a 

color, The appearance will be more uniform if you immedr 
ately go over the work with a clean cotton (not woolen) rag. 
After the wood is thoroughly dry it will probably require a 
light sanding; then dust it thoroughly and apply a sealing coat 
of thin shellac. 


For that desired glass-smooth finish, open grain woods 
(such as walnut, oak, chestnut) should next have an applr 
cation of paste filler. This must be thinned with turpentine 


or benzine se that it is of the right consistency to fill the epen 
pores of the wood, as determined on a scrap piece. se a 
somewhat stiff brush and work it well into the wood as if you 
were using a shaving brush. Almost immediately the fillet 
will commence to set and then the surplus must be wiped of 
immediately with a clean cloth. This will be difficult if you 
wait too long. After the work has dried for at least thirty-six 
hours, smooth down the surface with fine sandpaper. 

The ultimate smoothness of an enamel or varnish finish de 
pends considerably on the type of brush that is used, and 8 
Seah that appears to be a bi _— when examining the price 
ticket will be found anything but that when you examine the 
result of your decorating efforts. It is good economy to put 
chase a geed quality seft fitch brush, one twe and one- -half 
inches wide for general work and one one and one-half inches 
wide for narrow surfaces. 





Petroleum got its old name “Greek fire” after 
the Greeks burned a Scythian fleet by pouring 
oil on the sea and igniting it. 


Always Insist on the Advertised Brand! 
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The “2-3” Portable 
LT — 
[Continued from page 117] 
phd The circuit of this receiver is not the least bit 
ch flat sash complicated. The first tube, the RK-42, is used 
vy as a regenerative detector and is sensitive and PLASTER 
smooth in operation. The other “dual-tube,” the 
ature is be RK-43 is used as two stages of audio frequency 
fa os. amplification, which provide more than sufficient 
= : volume for the earphones. FOR PATCHING 
: ae ae The earphone jack is mounted between con- 
je y f — by and tong — the _ a -" 
minute por insulated from it by fibre washers in back an 
s T front. THAT ANYONE CAN USE 
th —— * Resistance coupling is used in the a.f. amplifier 
in order to cut down weight, as audio trans- 
formers weigh considerably more than the resis- 
tors and the fixed condensers. 
Regeneration in the detector is controlled by 
a 140 mmf. variable condenser, C3. This throttle 
condenser method, as it is commonly termed, pro- 
vides smooth control and is more economical than 
the potentiometer method, because it imposes 
no drain on the “B” batteries. 
oy Variable antenna coupling is obtained through 
thes closets the use of a 35 mmf. variable condenser, C2, con- ‘ 
ae nected between the antenna and the grid side Holes in walls are 
sf of the plug-in coil. This condenser must be in- easy to repair with 
yg and sulated from the front of the cabinet by means Rutland Patchi 
ro of fibre or bakelite washers. Make sure the utlan atching 
. — ° mounting stud does not touch the metal of the Plaster. Makes a per- 
bare wood cabinet. — fect, lasting patch. 
‘i.e —_ The main tuning condenser, Cl, is mounted 
directly on the front of the box or carrying case. 
oper: = By mounting the plug-in coil directly behind the ’ 
An f me tuning condenser, short leads can be used. Plug- = me ONLY 
er hand a in coils are used because they take up less space : 
gtd cea than a band-switching assembly. For conveni- $995 
Be ry ence in changing coils, there is a hole in the top n == 
ian in of the case directly — pay net sapiens bad Gurtam 
alcohol to cover swings over the hole to keep out dust and 15 AS SHO 
= Seah to increase shielding. wissen al METAL WORKING LATHE & SP 
rin wood, As for performance, this little portable leaves ewing—3 in ueneo team Fest you could et buy pay Bs -y 
. ‘4. v. nothing to be desired. Short-wave stations from | ind’: you pay ST eneruned Inch’ ince pita wwe Wan b Morse taper 
I 5 centers—Two step V pulley—Tool pest. Bed is made ef ene solid piece 
len) rag. [Continued on page 148] Dg pin et gp Ey eR Cs 
a oni BALKO ELECTRIC MOTOR & SUPPLY CO., Dept. BI, 10S. Clinton St., Chicage 
in woods 
» . 
an av | Method Of Making Pitchers 
| the epen am suena 
| Use a [Continued from page 118] 
the filler copper, and should be driven in to prevent leak- ar. 
pe ing. The taller pitcher is made from a 534” ” Better Built 
thirty-six length of the same tubing. This, however, is Lewer Prices 
eek driven in slightly at the bottom, and the top is 
d, anda | expanded. Only Boats With 
par dha = The spout, the throat of which reaches nearly Full Length Spray Rails 
y to pur the entire length of the pitcher, is formed over dey—-cven at high opesds. 
es a length of 5s” round iron. The top of the pitcher Catalog also shows today's 
is flared slightly all the way around. The bot- pe ER, a, ~~ Outboards $42 and up 
tom is soldered in, and the handle riveted on tics. Prom oatuan” 
as before. The pieces are thoroughly cleaned with py RT A, ero binng? Very fast utility model 
” after commercial nitric acid, washed, and highly 30 THOMPSON acts BOAT MFG. CO. @ 
pouring polished. The finished pitchers may be chrome PESHTICO, Wis. (either place) CORTLAND, Ve 





or silver plated if desired. 
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) ELECTRIC ARC WELDER | 
INYOUR SHOP y 


TEN-DAY TRIAL 
Guarantee :10 Months To Pay 


for first time, it is EASY for every inventor, laboratory 
garage, repair shop, and factory to afford 
@ complete welding service for manufacturing, maintenance, ex- 
perimental or repair work Full size, heavy-duty Electric Are 
Welder—Commonwealth Model 120-FS—yours for only 22c a day! 
Has efficiency of machines costing $250.00 to $1,000.00. Welds 
all metals and alloys. Six heats handle everything from fenders 
and light sheet metal to motor blocks and heavy 
fine for soldering and brazing 
WORKS ON 110 or 220- VOLT A: c. 
electric socket. 
en r An ee can use easily 
cor pees with helmet ele tr de hol ler’ weld ds, full 
pao ons, : Nothing else to buy. Fully guarantecd. 
‘WRITE FOR 32e L DAY PLAN 
Stop rowing away profits’ ~— own welding. Get sensa- 
tior * facts about Model 1 2¢ 22c-a-day plan Write today! 
COMMONWEALTH MFG. CORP. 
4208 Davis Lane, 








Now, 


home workshop owner, 


castings. Also 


Simply 2 ~ 1 











Dept. 5-52, 


GENTS #50 


Cincinnati, 0. 





INA 
WEEK 










Big cas ah profits for you; full or spare 
time. O 0 hou sehold necessitics— Ce 7) 
things people _must b Proven fast ) 
Sellers: s ‘gigannings very 








arr 
t day ‘Porn TU DOR SE ¥* AN 2 IV 

I'll show you h« to 
send you eve eile ms Di 
cash plans tails FRE 
Just send name = postcard. 


ALBERT MILLS, 5195 Monmouth Ave., Cincinnati, 0. 














Earrespanderce Courses In 


sien RADIO and ELECTRICAL ENGINEERING 
P ELECTRICAL ENGINEERING 9°. 62°4, e227 


- a Id. repare Fae it Ly ae Cost, for secure 7 
fied understand quic 
aiGio ee ainiied aang Extra’ fine course in radic. 
photo-electric work Trai 
super-service man, real vacuum tube technician. Ex perimental kits 
furnished Diploma given on ome. Tuition, ONLY $25, either 
course Deferred payment — availab 
' i name uick 2" “tree copies of school catalogs 
. st fent agaz ines, plete details SEND NOW. 
~— 931-82, 





” public adérese, 
ms you 


LINCOLN ENGINEERING SCHOOL, 


Lincoin, Nebr. 








We paid M. M. $1174 for exceptional “‘cel- 
lar crop” SNOW KING mushrooms! Big 





free picture book tells if your cellar, she i" 
barn, suitable. We furnish materials, buy 
all crops through our 25 branches. Write 
today for “Guaranteed Success Plan’’ backed 


by £5000 bond, Est. 
UNITED MUSHROOM Co. 
3848 ) Lincoln Ave., Dept. 315, Chicago. 


- PREVENT 


BALDNESS! 


Sensational new Vacuum Helmet stops falling hair, fills in 


1908 





thin spots, grows new hair on your head or it costs you 
nothir ‘Scientific principle Send name for facts, price, 
tern trial offer and guarantee, all Free. 

HYDRO-VAC, Inc., Dept. 246. Walnut Bidg.. Des Moines, ta. 





Send postal for 
FREE BOOKLET of 
381 different 


FIREWORK 
BARGAINS 


PARAMOUNT FIREWORKS CO.., inc. 
213 East 42nd St., New York City 








fccept No Si 


sbstitutes! 


Always 
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The “2-3” Portable 


[Continued from page 147] 





all over the world have been received with ex. 
cellent volume. The antenna used was a shori 
piece of wire about 20 feet long. No ground was 
employed, although the use of one is strongly 
recommended, as it eliminates all possibility of 
body capacity effects. The ground wire, con- 
nected to a water hydrant, a drain pipe, or a 
metal stake driven in the earth, is hooked under 
any of the mounting screws of the metal cabinet, 

While this receiver was designed for the short- 
wave listener, it is a good portable for the ama- 
teur. The only thing lacking for the “ham” is 
band-spread. 


LIST OF PARTS 


Hammarlund: 


2—140 mmf. Micro cendensers (C1, C3) 

1—35 mmf. Micro condenser (C2) 

1—2.1 mh. choke (RFC) 

2—4-prong isolantite sockets (for plug-in coil and RK-42) 

1—6-prong isolantite socket (for RK-43) 

1—Set SWK 17-240 meters coil kit (four 2-winding coils) 
I.R.C.: 

1—3-meg. '+ watt resistor (detector grid leak) 

2—% meg. % watt resistors (audio amplifier grid leaks) 

2—50,000 ohm. 42 watt resistors (plate resistors) 


Cornell-Dubilier: 
-.01 mf. paper condensers 
.0001 mf. mica condenser 
.0005 mf. mica condenser 
.006 mf, mica condenser 
Raytheon: 
1—RK-42 tube 
1—RK-43 tube 
National Carbon Co.: 
2—Small 45-volt “B” batteries, No. 738 
1—Small 3-volt “A” battery, No. 723—(It is necessary to 
rewire the four cells of this battery in parallel, to 
give 1% volts. his is a simple job and takes only 
a few minutes.) 
Wholesak 
1 


ot ee KD 


Radio Service Co., Inc.: 
Portable metal case 

Miscell: aneo us: 
1—phone jack, single open circuit 
1—small dial, National Type BM, 
2 knobs for C2 and C3 
1—S. P. S. T. toggle switch 
1—pair earphones, with phone plug 





Earth Bulge Causes Quakes 


The enormous bulge in the earth that has its 
crest in the Himalaya mountains is responsible 
for the terrific earthquakes that sometimes rock 
interior Asia, Prof. D. Mushketov of the Lenin- 
grad Mining Institute states, after extensive ex- 
peditions in which thousands of observations 
were taken. The deep-seated forces pushed up 
the crust of the earth in this region as a man 
in bed pushes up the covers with his knees. Like 
the covers pulled over the knees, the thick 
blankets of rock are under tension. They give 
way from time to time, and that starts the earth- 
quakes. Accurate measurements made by Pro- 
fessor Mushketov show that in the Pamir region 
the curvature of the earth is much in excess 
of the average curvature of the earth as a whole. 


“The stinkwood” plant yields a fragrant distil- 
late that may prove useful in perfumery. 
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Steel—Backbone Of World 


[Continued from page 47] 


with cold or molten pig iron, cold scrap, or any 
combination of these. Limestone is added as a 
scavenger. Floating on the molten metal as slag, 
it absorbs all impurities. Chromium, nickel, vana- 
dium, manganese, or any other alloying elements 
may be added to the charge at will to produce the 
type of steel desired. 

The charging is done by erormous mechanical 
arms, which pick up accurately measured con- 
tainers of cold materials, insert them through 
automatic doors, and invert them to dump their 
contents. Molten metal is charged by pouring from 
a huge ladle into a portable spout. 

If a housewife was to mzeke a cake as accurately 
as steel is made, she would have to measure the 
ingredients by ten-thousanaths of ounces, and 
single grains of sugar. She makes only a pound 
or two of cake; a typical open hearth furnace 
makes a 200-ton batch of steel at one heat. Her 
oven reaches a maximum of 500°F. Steel bubbles 
in an open hearth furnace at 3,000°. 

There are now nearly a thousand varieties of 
alloyed steels, the ingredients of which are con- 
trolled within a thousandth of one per cent, yet 
prior to 1900 there was only carbon steel, with 
various percentages of carbon. 

Henry Ford is credited with forcing the steel 

[Continued on page 151] 








A LAKE 
IS MADE 





_FOR LOVE 


© Pappte the peaceful paths of beauty 
—with rippled reflections and dreams. 
Spend peaceful days on the waterways. 
Glide through the glories of Nature. 
An Old Town Canoe is 
paddle. Quick to respond to the blade. 
True Indian lines —made steady and 
strong. Built for long years of hard use. 


FREE CATALOG shows all kinds of Canoes 


for paddling, sailing or outboards. Also Out- 
beard Beats, including big all-wood family 
boats. Rowboats. Dinghies. Write today. Ad- 
dress Old Town Canoe Company, 466 Main 


Street, Old Town, Maine, 


“Old Town Canoes 








easy to 























« 
Drive Next Year’s Car Today 

[Continued fro 
engine when, and if, the car capsizes. Many trucks 
and buses are equipped with this device. It, too, 
is very inexpensive. 

In your special touring kit there should also 
be a new gadget known as a “lamp glove.” With 
this handy device you can remove broken lamp 
bulbs without the danger of cutting your fingers. 
It also removes lamps that are not broken but 
which are likely to break when you apply pres- 
sure. One of these should be in the 
kit with your spare bulbs. It takes up little room. 
It’s part of tomorrow’s car. 

In the realm of the engine there are a lot 
of devices that will put any car years ahead 
Consider for a minute the situation in lubrica- 
tion. With one of the oil clarifiers and motor 
cleaners it is possible to keep lubricant in such 
shape that one filling, plus necessary additions, 
will be good for 8,000 miles. These clarifiers do 
require more frequent cartridge replacement 
than do regular oil filters, but savings in oil more 
than offset this. Clarifiers follow the theory of 
many engineers that well used oil, if kept clean, 
is beneficial to the engine. Of course if you do 
not feel like accepting this admittedly uncon- 
ventional theory you can at least treat yourself 

[Continued on page 150] 
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MARINE CONVERSIONS FOR FORDS 


4 AND 8 CYLINDER—ZEPHYR V1i2 
FORD V8 SUPERCHARGER 
Full 
Marine 
Conversions 
and 
Accessories 








_ Send 10c 
For Complete 
Catalog 


LEHMAN ENGINEEP:NG CO., Newark, N. J. 
























farn Spare-Time Money 
THIS NEW PLEASANT WAY/ 


Learn how you can build up a profitable 
spare or full-time business in your own 
home This new book How to Make 
Money in Woodworking’ is crammed 
with practical tested ideas, plans, @ 

suggestions, Tells you exactly what to 
make, how to make it and how to sell it, 
Describes plans that have worked for 















TO MAKE others Woodworking, the new way, is 
~~. MAKE iT \} light, pleasant, and profitable. Send 
Ww v only 1@e and complete book will be 
WHERE To SELL mailed postpaid, Satisfaction guaran- 
teed or money refunded. Write to 





Dept. M638. 


6 . VIENNA AVE. 
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TION men 


Southern California, world’s aviation center, 
needs trained men to build and fly planes. Only 
trained men accepted. Get quicker, lower-cost 
training at California Flyers, leading flying- 
mechanical school in this great aviation center 
Secure steady employment, make big money, get 
the thrili of a red-blooded job in aviation. 


CALIFORNIA FLYERS 
LOS ANGELES, CALIF. 


“ POF OL OL OLE LOLOL 
Send for California Flyers FREE Book i 


California Flyers, Los Angeles Municipal Airport, Inglewood, Calif. 










Name_ — — 


Address 


ee 








City State MMe 
LLL LL LL LL SLD GF PPP PF SY 





and Make up to uze ina Day! 


Let_ me a fine all-we —' unic m tailored suit 
FREE OF ONE PENNY vy cosT Ji follow my easy plan 
ane ~~ the suit to your Ee a Make up to $12 in 
lay ¢€ ily No experience—no house-to-house con- 
vassing necessary. 
Send for Sempleo—-F REE = cost 
Write today for FRE! de 1 rt Al SAMPLES 
on t ns Se no ‘ y 
4. Collin, ‘PROGRESS ‘TAILORING co., "Dept. F- 137, 
_ 500 South ah Viveep Sere et, it, Chicago, | Illinois. 


RTON YOUR WAY 


* 
DON’T COPY - LEARN TO ORIGINATE! 


RAYE BURNS will teach you HOW to cm ATE 
Sartre ~ CARTOONS at home that u can 3 85 85 
SE _ ITS€ ’ as 


¢ 


Bees ssons end 600 illus Seraions. 


RAYE BURNS SCHOOL, Dept. F, F, bez 6 Cleveland, Ohio 


Write for free booklet describing ‘107 Plans for 
Operating a Successful Business of Your Own”. 
Make from $20 to $100 a week starting in spare 
time at home. No peddling or house-to-house selling. 
Booklet sent free, and without obligation. Write for 
your copy today. 
ELITE PUBLISHING CO. 
214 Grand St. New York, N. Y. 


Dept. G 




















knows that- 

ae Way t Eos fos f = his watch tick after 

deaf for twenty-five years, with his Arti- 

cia Ear Drums. He wore them day and night. 
a bhey stopped his head 
noises. They are invisible 






booklet on Deafness. Artifietal Ear Drum 
THE WAY COMPANY 
741 McKerchey Bldg. Detroit, Michigan 
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Earn Money, Too! 









ROW vou can buy W iis" fresh genuine Eclipse 

SPLIT wee tennis string direct tft ym-factory for 

as_ little $2 PER SET px stpaid. Also—ex- 

ceHent quality “SIL x at only 65c per 37 ft. coil, 

eoat ard. Rush your order now! Satisfaction 

ARANTEED. New 1938 CATALOG of Tennis 

Sones, Vises, equipment now ready et your 

FREE copy. Send today. H. E witts co. pork. 

a A-235, 1047 W. 47th St., CHICAGO. U. S. A. 
150 tccept No S 1! 










Drive Next Year's Car Today 


[Continued from page 149] 


to one of the new filters which is conveniently 
cleaned by the simple process of rotating the 
cleaning blades. 

And then when you want to drain off oil the 
ideal thing for the job is an automatic drainer, 
This is a special plug which replaces the engine’s 
original drain plug. It is equipped with a remote 
control, so that by lifting the hood and inserting 
a key the owner of the car can drain off a portion 
or all of the oil anywhere he pleases. For re- 
moving crankcase diluent, which settles at the 

bottom, this is a handy proposition. It also helps 
| the owner when he wishes to thin out the crank- 
case contents, or make it of a heavier average 
grade, by adding a quart or two of a different 
grade. 

For the lower end of the radiator overflow pipe 
there is a new gadget to prevent spilling the 
cooling system’s contents. That means less loss 
of anti-freeze in winter, and less chance of over- 
heating in summer. Now that so many cars 
carry the battery under the hood it is a simple 
matter to install one of the new automatic water 
feeding systems for the cells. For the carburetor 
there are various mileage boosters, not to men- 
tion some attempts at supercharging. The latter 
is costly if desired in genuine form, but anything 
that helps the engine “breathe” improves what 
engineers call its “volumetric efficiency.” Ac- 
cessory stores carry adaptors so that if your 
present engine uses the older type, larger spark 
plugs you can enjoy greater ignition efficiency 
by installing 18 mm. plugs. 

There appear to be endless ways of making 
your present car as modern as you please, and 
no end to oppertunities in the direction of in- 
dividuality. You can ride a dust storm with the 
new air conditioner and come out without a 
sneeze. You can gain more attention from those 
who follow by the simple process of replacing 
the conventional stoplight with a wig-wag lan- 
tern. A bumper jack in the tool kit saves all 
the annoyance of struggling to place the jack 
under the axle. Women motorists will appreciate 














} 
| 


the thrill of opening the glove compartment and 
discovering an illuminated vanity mirror on the 
inside of the door. And, incidentally, you can 
buy a keyless combination lock for this compart- 
ment. 

You will enjoy an altimeter for traveling in the 
mountains, and it will help you in understanding 
why the car behaves the way it does when handi- 
capped by a lower oxygen content. In your car 
of tomorrow, which we are offering you today, 
you do not have to guess at anything, much less 
gasoline mileage. There’s a new fuel meter for 
the instrument panel. Any half dozen of the 
newer devices mentioned will go a long way 
toward making your present car a close cousin 


to the creations which automobile designers now 
have on their drawing boards. Why wait? 
Insist on the Advertised Brand! 
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Steel—Backbone Of World 


[Continued from page 149] 
companies to produce alloys on a quantity basis. 
He wanted to make a light, durable car, one 
within the reach of every man. Carbon steels were 
too heavy when strong enough, and lacked the 
desired fatigue resistance. 

Ford shopped among the big companies in 1907, 
but they refused to produce large quantities of 
the kind of steel he wanted. Republic Steel, then 
a young concern, agreea to meet his demands. 
With the new vanadium steel, Ford produced a 
car weighing 1,250 pounds, changed the auto from 
a plaything for the rich to cheap transportation 
for the masses. 

While the open hearth furnace produces most 
of the alloy steels—and nearly all steels are alloys 
today—stainless and heat-resisting steels, and 
other of the highest quality alloys, are made in 
electric furnaces, the first of which was built in 
this country in 1906. 

The electric furnace is a circular steel shell 
mounted on rockers, and resembling a huge tea 
kettle. It is brick lined, with a clay-lined spout 
for tapping, and doors for charging. Two enormous 
carbon electrodes project through the roof, and 
the current, arc-ing through the slag to the metal, 
produces an accurately controlled heat which may 
reach as high as 3,800°F. The metal being hotter 
under the electrodes than near the walls, the mass 
is kept in constant motion, so is thoroughly mixed 
and uniformly heated. 

The typical electric furnace has a ten-ton ca- 
pacity, and turns out three or four heats a day. 
The Bessemer process takes only 15 or 20 minutes, 
and a single converter can produce 2,890 tons a 
day. Open hearth furnaces produce up to 250 tons 
of steel at a heat, which requires 10 to 13 hours. 

Unless steel is made into a large casting, such 
as a heavy machinery part, it is cast into ingot 
molds. When the metal has had time to solidify | 
the molds are stripped from the hot ingots, which 
weigh from one to five tons. The ingots are kept 
at rolling temperature in the soaking pit, where 
they are soaked in heat at a uniform temperature 
of 2,200 degrees. 

Usually the next operation is to roll the ingot 
into a bloom. Huge fir-zer-like tongs pick an ingot 
from the soaking pit and carry it to the blooming 
mill, where it is kneaded and rolled between 
power-driven steel rolls, much as pie dough is 
rolled out by a cook, and for much the same 
reason—to improve its texture and change its 
shape 

If the bloom is to be made into rails, it passes 
through another set of rolls nine times, during 
which its cross section is reduced and its length 
increased, while it gradually takes on the familiar 

T” shape. It then passes through another set of 
rolls five times, becoming more rail-shaped with 
each passage. Still white hot, it finally passes 

[Continued on page 157] 
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Print YourOwn 


Cards, Stationery, Advertising, 
labels, paper, circulars, tags, ete, 
Save money and time. Sold direct 
from factory only Junior Outfit 
$9.00. Senior outfits $17 and up. 
Do popular raised printing like 
engraving with any of our presses. 
Print for Others, Big Profits 
Pays for itself in a short time. 
t — rules sent Write for free 
alog of fits and all details 


KELSEY PRESSES, D-9, Meriden, Com. 


Home a a 
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Home Study Courses le ading to De grees in 


Arts and Sciences 
The 
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vill determination, we Ww 1 you the 
Day Examination of 
McKINLEY- ‘ROOSEVELT. bone 7 $y A Soasaes. 
4223 Clarendon Ave , CHIC 





YOU WANT THE BEST FOR 
YOUR MIDGET CAR 


Equip it with our guaranteed qual- 


ity DISC WHEELS 
Your choice of these 


GOODRICH — GOODYEAR — FIRESTONE 


we revise Scooter Ets, Midget auto kits ete 
at great savings time to Id your We also carry 
a line of larger Tires and Mascke area etc. Write for prices 


BILD-UR-OWN DEVICES 
5237 Lake St., Dept. B-6, Chicago, Wl. 


mounting Balloon 
famous ma‘ 





At lowest prices. 
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accompany order and be received in this office May 
Mechanix illustrated, 


i8e per word (include name, address and all numbers), per insertion, 
issue (on sale June 10th), 
1501 Broadway, New York City, 


ist for the July 


Classified Advertisements 


Minimum 10 words, Cash must 
Address Classified Mor., 

















A. C. GENERATOR 1000 BARGAINS, Drygoods, Notions, AUTOMOBILES 
= . 1 ug Sun dric . , Sponeee, Novelties. | FCONOMY! Pert >! Mile 
PRACTICAL, changes for automobile | Ager inder stores. Free catalog. | Semi-diesel MB age: od — 
generators. A. C. and D. C. generators, j. — rs, Dept. 098A. 930 W. Roose- | motors, | $5.00 up. Manufacturer's 
motors and we'ders. Complete wind | velt, Chicago. written guarantee. Learn basic facts 


plants. See our ad- 


d water pow.1 
bottom of page 11. 


vertisement at 
\ntonowe 





CONVERSION. Ford Generator to 
110 volts, 200 watts. *lans two dimes. 


Henry Filson, Winston, Montana. 
ADVERTISING AGENCIES 


























YOUR Ad i it 000 Sunday = WS- 
papers iranteed national 
tion) $15 40 incl Rate-book all ~ edit 
newspapers, magazines, Free. Chicag« 
Advertisis Agency, 20-M West Jack 
© C } gZ 
ADV FE RTISE 24 words in 250 News- 
ers Lists Free. Advertising 
Service _ 4 i, 4515-B Cottage Grove, 
Cl igo 
FREE NEW advertisers rate guide. 
Ikrown Advertising Agency, 140 South 
1) horn, Chicago 
AGENTS WANTED 

AGENTS Smash go prices! Santos 
Coffee 12¢ Ih, 4-0 inilla 8%c. Razor 
Blades 10 for 8'4c. 100 Sticxs Chew- 

g Gum 1 150 other bargains. 
Premiun Experience Unnecessary. 
( t ( MIN. St. Louis, 
PROFIT with new products. Make, 
sell, repeat. Analysis Research. 
Guaranteed formylas Biggest catalog 
free. Special prices, leads. Gibsor 
Laboratory, Chemist CE-1142 Sun: 
side, Chicag 
RIG MONEY Taki Orders; Shirts, 
Ties, Hosiery, Underwear, Rai its, 
Pants, Uniforms, ete. Sales Equipment 
FREE! Ex ce unnecessary. Write 
NIMROD, Dept. 1 $922.28 Lincoln, 
Chic 
OVERHAUL Y¥ Motor—Wit 
rebore or new rings f $2 M 
Back Guarantee Write, Mode 
cials, Box 6346D, Pittsburgh, 
Particulars Free. Dealers & 











BIG Money applying initials on aute 

biles Easiest thing today. Free 

Al sideline salesmen for 

name plate nd tire cover transfers. 

“RALCO”, 1305 Washington, Boston, 
M 








manufacturing 


AT HOME—Your owt 


g 1 var $1 1 

r Cost to 15¢ Everyt! 
s Write Se-l Works, Dept. 
FP S4 c ‘) 
SOAF ROUTES OPEN. Apply at 

+ immediately; up to $45 
first week. Aut iles given as bonus, 
Wr Albert Mills, 6203 Monmouth, 
Cincinnati, Ohic 





booklet de- 
g opp rtuniti¢ s 


NO PEDDLING --free 
scribes 1 m maki 





for starting own business, home, office. 
No outfits Elite Co., 214-G Grand 
St.. New York 

FREE! Mexican Framed Feathered 
Pictures! 5\4x8 * costs 49c, retails 
$1.00. Sample 50c stamps, ——— 
first order. Marquez-M, Apartado 117¢ 
Mexico City. 

152 Accept No 





WHERE To Buy At Wholesale 500,- 
000 articles. Free Directory and other 
valuable information. Maywood MM. 
Publishers, 925 Broadway, New York. 
BIG money applying initials on auto- 
mobiles. Write for particulars and free 
samples. American Letter Company 
Dept. 11, Dunellen, New Jersey. 
Proposition Resilvering 
Mirrors, Autoparts, Reflectors, Making 
Chipped Glass Signs. Write Sprinkle, 
Pl ter, | 850 Marion, Indiana, — 

100% PROFIT—The Perennio o Cal- 
endar 640 years. Tos goat size, 24 





BUSINESS 














pages. » 5 hundred. Sample 10c, 
Box , Baltimore, Md. 

500% + ROFIT Selling Gold Leat 
Letters for Store Windows. Free 
Samples. Metallic Co., 445 North 
Cl irk, Chi hicago 

ATL AS Window Sign letters. Large 
Sizes, Penny Each. Beautiful Free 
Ss ples, Atlas, 7941-G Halsted, 
ct} ‘ 

AFTERNOONS Free! $340 mo.— 
home! No canvassing. Expect surprise! 


Folio-S, Sta. D, Los 


Angeles. 
AMERICAN POLICE JIU JITSU 








13 KNOCKOUT Blows without use of 
fists, by internationally famous Jiu 
Titsu instructor Send 15 cents. 
Jorgensen, 295 Maritime Buik ding, 
Seattle. Washington. 





ARC WELDERS 











75-200 AMPERE are welder from 
Dodge genet itor. Complete plans and 
luable catalog 35c. 100 other gener- 
ator changes. Lelay Manufacturing, 
14 LeJay Bidg.. Minneapolis, Minn. 
ART MAGAZINE 
ART MAGAZINE. Helps you sketch 
human figure, paint, model, carve, 
cartoon, sell drawings, exhibit, form 
clubs. Regular 50c value—two for 25c 


Magazine, 320 


Wisconsin. 


hile samples last. 


West Doty, Madison, 








Device Enables Auto 
to Run on Fuel Oil 





A compact conversion unit, which 
enables an automobile to use cheap 
fuel oil instead of gasoline, has been 
produced by an Oakland, Calif., man- 
ufacturer. The unit has no moving 
Parts to get out of adjustment and 
can be installed on an auto within a 
few hours, using ordinary tools. 
hL fitutes! 


Always Insist on the 


Houston & Logag 
Addison, Berkeley, 


from free literature. 
Conversio ~via 1719 
Californi 








MIDGE T Racing book; facts for fans, 
builders, drivers: trac sizes, regula- 
tions; pictures, specifications, rking 
lrawings $1.00 postpaic d. $1.15 
cc. & D. Ray Kuns, Department 126, 


Madisonville, 
AUTO SUPPLIES & EQUIPMENT 
( CONV ERT your car to burn Diesel oil. 


Cincinnati, Ohio. 











Save up to 70% fuel costs. Cheap in- 
stallation. Wonderful pertormance 
Proven factory method. Different and 


better. Costs nothing to investigate 
Write for free circular No. 5A. Har. 
rington Company, 201-204 Manchester 
Suilding, Portland, Oregon. 
AVIATION 

Aviation. Air Transport 
$6,000 per year, me 
chanics $2,500, Learn at this Govern- 
ment Approved School. Write for 
complete information, State age. Lincola 








GET Into 
pilots get up to 














Flying School, 4002 Aircraft Building, 
I W coln, Nebr uska. 

FREE AEROPLANES with motor 
purchase at $149.95. Easy terms— 
$12.50 down. Aeroplane—sled Pro 
nellers $3.50 up. Sensational values. 
Illustrated information 25c. Universal 
Aircraft, Fort Worth, Texas 
AVIATION Apprentices. Good Pay— 
Rig Future. Write, immediately, en- 
closing stamp. Mechanix Universal 
Aviation Service, Strathmoor Station, 
Dept. A2, Detroit, Michigan. 





INEXPERIENCED workers, apply for 
aviation jobs now. Fall salary while 
ning. Details for stamp. Airy dloy- 
ment, Box 553, West Los Angeles, Cali 
fornia. 
PROPELLERS, Sled, Airplane, Iilus- 
trated catalog free. Woodcraft Prop 
lers, Dallas, Texas. 


BATTERIES & GENERATORS 
110 VOLT A. C. generators at bargain 

















prices. 175-3,000 watts. Guarantee 
Monroe Mfg. Co., Box 3342, St. Paul, 
Minn. 

BICYCLES 
REPAIR, Rebuild bicycles, full details 


Broadway, Ft 


$1.00. Sites Bike 
Wayne, Ind. 
BLUEPRINTS " 
METAL, TUBE Midget Radio, the last 
word in compact radio receivers. You 
can construct this set even though your 
knowledge of radio is limitec 1 by fi llow- 


Shop 














ing the large pictorial blueprints avail- 
able, from Fawcett Publications, Green- 
wich, Conn., at 50c postpaid. 

ONE dollar brings four different 
Summer Bungalow 22” x 17” Pictor 

Working Drawing Blueprints by noted 
architect; regularly $1.00 each. Char- 
terock, 79 Madison Ave., New York 
BUILD automatic control; turns oa 
and off radio any desired time. Blue 
prints 50c. Talmadge Wilkins, Cape 





ville, Virginia. 


Advertised Brand! 
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BOATS 
LATEST Boat Sensation: New 20 Ib. 
Miead Sportsmans Ki-Yak assembled at | 
home easily, quickly from complete 
factory-cut kit. $6.00 paddle now given 
with yours—if you hurry! Rush dime 
for catalog with pictures, description 
i.e. Mead Gliders, Dept. MC-68, Chi- 
cago, Hl. 
FORD : and Lincoln Marine Conver- 
sions. Send 10c for information. 
Lehman Engine Co., Newark, N. J. 
BOOKS & PERIODICALS 

“CARTOONING & Advertising Art.” 
Six separate books, patented “Lift-out” 
cover, one thousand illustrations, numer- 
ous charts, diagrams; sixty-six thousand 
words, hundreds money making pointers, 
all for $5.00, . kly; 


Teaches easily, quickly) 
draw at home, sell by mail to syndicates, 
magazines, 











agencies. Parallels highest 


priced correspondence cours Based o1 
thirty years experience. Five ye: il 
making Nothing like it in history of 
art publishing. Free specimen pages 
to all who write. No salesman will call. 


Fox, Publisher, 1472 Broadway, New 
York. : 
SPORTSMEN’S MANUAL—The out- 
doors man’s guide containing scores of 
practical articles by America’s i 
outdoor writers, covering every 
of fishing, hunting, camping, and trap- 
ing. This book, edited by Robert Page 
Soot, will make that next vacation 





dozen times more enjoyable. rice 
50c at your newsstand, or order directly 
from Fawcett Publications, Fawcett 
Bldg . Greenwich_ Conn. 


Information. Make 


INSIDE Legal 

money by knowing the answers. Price 
25 cents. Dept. E, 234 Hurst Bldg., 
Buffalo, N. Y¥ 





BUSINESS OPPORTUNITIES 


PLASTEX I Industry needs manutac- 
turers on small scale and for big pro- 
duction of Art Goods and Novelties in 
Plastex and marble imitation. Cheaply 
and easily made in our guaranteed 
rubher moulds. We cooperate in selling 
goods. You are just in time for big 
1938 wholesale starting. 
Interesting booklet mailed free. Plastex 
Industries, Dept. R, 1085 Washington 
w York. 
FASCINATING business. 
just typewriters, adding 
earn easily at home from factory| 
expert. Earn up to $15.00 daily. Com 
plete instructions covering all makes 
$3.00 postpaid or sent C. O. D. Adding 








season now 





Ave 


















Machine Equipment service, 3601 
Michigan, . Dept. 204A, Chicag 

WE START you in business, furnish- 
ing Outfits and Instructions, operatir 


home. Men 1 


$60.00 


“Specialty Candy Factory” 
and women, earn $25.00 up t 
weekly, all or spare time (Our 29th 
year.) Booklet Free. W. Hillyer Rags- 
dale, Inc., Drawer 110, East Orange, 
N 





MAN in Each Town to Plate Auto 
Parts, Reflectors, Bicycles, Fixtures, 
Mirrors, by late method Simple plan 
of manufacturing at home starts You 
in Good Paying Business. Free par- 





ticulars and proofs. Gunmetal Co., 
Ave. A. Decatur. Illinois. 

MAKE > marble, glazed tiles 
uncanny. ibletops, plaques, floors, 
hones, i Hard, fireproof, inex 
per e, cement secrets. Brilliant tile 
and liquid rubber samples 3« John H 


Payn, 945 Grande Vista Avent 
Ane-'es, Calif. 
LIKE To Write? Earn ex cas 
Clipping nd preparing newspaper 
articles for publishers. Simpl fasci- 
Mating, profitab - Stamp brings details 
Division 76 ional Press, 3923 West 
Sixth, Los A: scion, California 
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Handle on Saucepan 


Holds Tablespoon 








Readily attached to saucepans, a new 

type handle features a support which 

holds a tablespoon when it is not be- 

ing used for stirring the cooking food. 

The spoon stays cool in the handle 

and is ready for use when the cook 
needs it. 





( OL OR concrete surface with chemical 
‘ Beautiful pottery without 
moulds Garden wishing-wells. Stucece 
ock, “Glazi g concrete Sample 10¢. 
Hollywood CementCr: ft, 8528 Wonder 
land Holly we od, Califor i 


s describing hundreds of 


s iti < 

















FREE circul: 
money-making 
Newest methods. Pleasant 
Write Now Provress Publishing Com- 
pany, 2513B N. 9th Street, Milwaukee, 
Wisconsin. 

PROFIT with new 
sell, repeat. Analysis. Research. Guat 
anteed formulas. B t free. 
Special prices, leads Gibson lLabora- 
tory, Chemists, CE-1142 Sunnyside, 
Chicago. 


IF YOU are looking for a chance to 


opportunities by mail. 
surprise. 


~ products. Make, 

















devote your spare or full time to profit 
able work see our offer on page 32. 
Metal Cast Prox Co., 1696 Boston 
Road, New York City. 
AFTERNOONS free for outde 
movies, $340 month, home. nique 
plan. No canvassing. iy» re for sur- 
prise. Folio-S, Station D, Les Angeles. 
IF YOU feel that you 


lesire to learn chain stor 
send quarter for trial 











Amidon Exchange, 237 
SUCCEED With Y« ts. Make- 
Sell Them. Formt Processes. 


Accurate analyses. Catalog free. A. 

















Thaxly Co., Washington, D.C. 
“$35 WEEKLY for 3 hours home- 
work.’ 204 other moneymaking plans. 
Particulars free. Stamford, &J¢ 
Riverside Drive, New York. 
NEWSPAPER — Magazine _Clippi ings 
Pay. Complete Instructions 2 5, 
Goodall yo me a Agency, 742 
Market, S$ Francisco. 





FREE LITERATURE describes hun- 
dreds plans for making money locally 








or mail. Gilbert Supply, 1107-M 
Broadway, New York 
YOU'LL Like Resilvering Mirrors, 
Autoparts. Reflectors, Making Chipped 
Glass Signs Write Sprinkle, Plater, 
£45, Marion, Indiana. 


Picase Mention Jus 


e Me 


PROFITS and pleasure making shell 
jewelry, novelties—newest ficld! Stamp 
appreciated. Challenge, A-13, St. 
*etersburg, Florida. 

FOR a highly profitable lifetime busi- 
ness, operate a collection-credit agency. 
Free information. Cole Associates, 
Syracuse, N. ce 


MERCHANTS attention. Proven ‘sales 


ideas that bring real business. Send 
$1.00 for three. . §. Finigan, 
Oneonta, N. Y. 

SELL by mail and receive dollars 


daily. Orders filled free. Stamp brings 


details. Johnson, 126 Lexington Ave. 
New York, 

PLANT Chemiculture. Instructions, 
10 formulas, $1. Dawson and Dorn, 
4015 W. Washington Blvd., Los 


OPERATE Home Mailorder Business. 
Plat ads, full instructions given. 25c. 
Mariemont, Ohio, 


literature. 





Steitle, 6605 Murray, 


ENTS—To mail our 





Good profits. Home _ business. M. 
M wood, 149 Fifth Ave.. New York, 
SI by Mail! Books, Novelties! Bar- 
g tig profits! Particulars Freel 


H. Elfeo, $38 North _Wells, Chicago. 
EARN cash income, copying and dupli- 
cating simple cartoons for advertisers. 

3-N_ Service, Argyle, Wisconsin, 
Tow ind where to obtain capital 
fully explained, free particulars, Star 
Se ice Wapakoneta, Ohio. 
M. ATL ‘Order Business—Big Profits— 
Ama DeGeorge, 651 North 
oth St Ms. we 


PRACTICAL 

Literature Free. 
Old Bridge, N. ] __ 
WANT Extra Money? 

Stietlee, 6605 Murray, 
Ohio. 

107 NEW 

plans. Century, 
York. 7 
67 PROVEN Moneymaking Plans, 25c. 
Frank Turack, 123 Starr Bldg., Export, 
I 


> 
a. 














Money Making Plans. 
Silvester & Company, 
~ Send Stamp. 
Mariemont, 


successful home business 
1261-M Broadway, New 





BUSINESS SERVICES 
‘MESSAGE BUREAU. Mail forwarded 
daily. 200 Lumber Exchange, Minnea- 
polis, Minn, 

"CAMERAS AND PHOTO SUPPLIES _ 
CAMERAS and supplies. Free illus- 
trated P hotographic Almanac listing 

t f photographic—still, movie 
films, lenses—at tremendous 
vings. Hundreds of bargains, new 
ind used. All guaranteed. We take 


your old camera or equipment in trade, 

















Write for free copy of new Photo- 
graphic Almanac and money-saving 
bargain hook—just out! Limited edi- 
tio Hurry! Centr Camera Co. 
(Photographic Headquarters since 
1899) 230 South Wabash, Dept. 6-J, 
Chr 7 — 
ABSOLUTELY Free! Advertising 
Campaign! New Moviematic, Ali Pur- 
pose 3-in-1 Camera. Included with this 
remarkable Moviematic, All Purpose 
Camer Keystone Motor Driven 
Projector. ‘It’s simple to get it. Merely 
show the camera and projector illustra- 
tions to your frienc neighbors, asso- 
ciates, etc., and poe to them how 
they can obtain this at No ¢ To You, 
Write Today—Right Now! Master 


Distributing Corp., 18 East 48th St., 
New York City. fe 
MAKE money in photography. Learn 
quickly at home. Spare or full time. 
Easy plan. Previous experience un- 
necessary. Common school education 
sufficient. Interesting booklet and re- 
quirements free. American School of 
Photography, 3601 Michigan Ave., Dept 


49, Chicago. 
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Giant Thrust Bearing 
Built for Dam 





Constructed for use at the Pickwick 
Landing Dam in Tennessee where it 
will suppert the weight of the dam’s 
water-wheel generator, this huge thrust 
bearing has a diameter of 105 inches. 
In the photo above, a craftsman is 
smoothing the surface of the mam- 
moth bearing. Two of the bearings 
will be used at the dam, each sup- 
porting 1,250 tons weight. 








EDUCATIONAL & INSTRUCTION 





MEN Wanted—Learn Tool & Die 
Making. Automatic Screw Mach. 
Machinist Trade. Big Demand. Actual 
Experience. Expert Supervision. Write 
for Free Book “M” Allied Screw 


Machine Co., Inc., School Div., 603-9 
Lake St., Chicago. 

WAN1 E D imme liately, Men- n-Women, 
ge 18-50, qualify for Government Posi- 
Ci mmence $105-$175 month. 
Common education sufficient. Valuable 
information free. Write, Instruction 
Service, 234, St. Louis Mo. _ 


tions. 


$105-$175 MONTH. _ Get U. S. Govern- 
ment fol Met next €x- 
aminations. List ‘tole and sample 
coaching—Free. Write today 


Franklin 
Y. 


Institute, Dept. S59, Rochester, N 


ELECTRICAL SUPPLIES 





HEADQUARTERS for invaluable 
electrical information and _ hard-to-get 
m — in any quantity. Send for 
free C og. S. W. Duncan, 412 S. 





Hoyne lee , Chicago. 

| GENERATORS, Motors, Lamps, Sup- 
plies Bargain List for Stamp. 
| STANCH- 


DENNIS ELECTRIC, 


FIELD, MINN. 
| __ ELECTRIC FENCING 
MAKE Electric Fencer. It’s easy with 
our simple plans to convert Ford T coil. 
No further costs. Complete plans 35c. 















































| LeJay Mfg., 814 LeJay Bidg., Minne- 
INCOME From your camera instead of | 22 lis. Minn 
expense. Low cost home course teaches | ELECTRIC PENCIL 
you to make photographs for magazines, | >>> wT = - 4 
J nes, ) Tenthie Wie 
newspapers, advertisers. Tremendous -LECTRO-SC RIBE: Electric Pencil 
; = | Writes Engraves all Metals. $1.00 
demand. Earn good money wherever | . —D Is F . Mie 
you live. Free book. Iniversal Photog. | POS 4515 \ etatls - * seyes ‘Be 
raphers, Dept. A, 10 West 33rd St., | She a 
New Yor! ELECTRIC SHAVERS 
MAKE MONE Y Selling Snapshots— FREE Rovece Electric Dry Shaver! 
Dime brings hundred-page book com- | Few Moments Required! Illustrated 
plete instructions, buyers, real informa- | Details, Card Sent! Hurry! Specialty 
tion. *Phote market, 402-M Evans | House, 3835-M, Cambridge, Phila., 
Buildir g, Washington, D. C. Penna. 
DUPONT Superior Panchromatic, 35 ENGINES, MOTORS, ETC. 
mm; 25 ft. roll, $1.30. Optical Labora- W INDING Data, 225 motors, single 
t es. Larchmont, \ ree phase. Price $1.00. Motor 
CARTOONING Dat Service, Box 7631, Kansas City, 
CARTOONISTS Make money in FARMS 
ur home tow Saleable Ideas— aoe - 
Ti 4 Risse 4 e1 5 OR Fox : 29 Fulton 40 ACRES, Near White River, un- 
7 cence * rahe A Abe improved; poultry land. $175, $5 down, 
: monthly Free list and literature. 
CHARTERS Hubb 24 Grossman Bldg., Kansas 
_ City. Kansas 
DELAWARE Charter Complete in- 
cort ting and orcanizing nerlaw 5. wea ae meee wanted = 
Submitted forms. Chas. G. Guyer, Inc., AR fine hose I send without cost 
Wilmington. Del vith outfit while taking orders for 
umazing new hosiery. Replacement 





CHEMISTRY 


CHEMISTRY, Mineralogy, Micro- 
scopes, Binoculars Catalog Free. 
Tecko, 5315K, Evanston, Ilinois 


CORRESPONDENCE COURSES 











500,000 USED Technical and business 
hooks. Sold, rented, exchanged All 
subjects. Satisfaction guaranteed. Cash 
paid for used hooks Complete details 
and illustrated bareain « italog tree, 
Send name. Nelson Co., 3230 Man- 
hattan Blde.. Chica 
DETECTIVES 


DETECTIVES Make Secret In 
vestigations. Experience unnecessary. 
Detective Particulars Fre Writ 

George Wagner, 2040-V Bre adway, 








BE A DETECTIVE. Make secret in- 
vestigations. Excellent opportunity. 

ree particulars Raymond Stultz, 
Box 633, Elkhart, Indiana. 
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guaranteed against holes, snags, an 
runs. Rush name and hose size. Wil 
knit, Desk 34-F, Greenfield, Ohio. 
_FOR INVENTORS 

PATENT Your Idea. Write imme- 
iately for two free books, “Patent 
Protection” and “When and How to 
Sell an Invention.” Fully explain 
many interesting points to inventors 
nd illustrate important mechanical 


rinciples. With books we also send 
Evidence of Invention” form. Prompt 
vice, reasonable fees, thirty-nine 
ears’ experience. Avoid risk of delay. 
Address: Victor J. Evans & Co., 
Registered Patent Attorneys, 42-G Vic- 





s Adams Building, 


ter Buildin Ww ashinate mm, D 


INVENTORS—Time counts— Don’t 
risk delay in patenting your invention. 
Write for new 48-Page Free booklet, 
“Patent Guide for the Inventor.” No 
charge for preliminary information. 
Clarence A. O’Brien and Hyman Ber- 
man, Registered Patent Attorneys, 28-2 
Washington, D. 





ays Insist on the 





Compact Device Helps 
Motorists Check Gas 





A newly developed autometive device 
enables a motorist to check the condi- 
tion of the gasoline or oil being used 
by drawing off a sample of either into 


a glass tube, which is part of the de- 
vice. A long flexible metal tube is 
inserted through the oil-filling hele in 
the crankcase or the gas tank opening 
and when the pump plunger on the 
device is pulled back, a sample of the 
oil or gasoline is sucked into the glass 
tube, as shown in the photograph 
above. 





Send for my free 72- 


INVENTORS: 





page book. Conscientious, prompt per- 
sonal service on all patent matters. 
Registered Patent Attorney, L. F. 
Randolph, Dept. 341, Washington, 
‘DD - 

WE SUCCESSFULLY sell inventions, 


ped den and unpatented. Write for 
proof, and tell us what you have for 
sale. Chartered Institute of American 
Inventors, Dept. 5-B, Washington, 1D. C 
FORMULAS, PLANS, ETC. 
ANALYSIS. Research. Newest guar- 


anteed formulas. Biggest catalog free. 








Special prices, leads. Gibson Labora- 
tory, Chemists, CE-1142 Sunnyside, 
Cc h icant 

SUCCEED With Your Products. Make- 
Sell Them. Formulas. Processes. 
Accurate analyses. Catalog free. A. 
! Cc hingten, 1). C. 





FORMULAS: Tested Moneymaking 
Formulas (15) for $1.00. Real Unusual 
Offers. Marvel Labor 29 No. 
Maplewood, Chicago. 
FORMULAS—Latest money makers. 
Literature free D-Belfort, 1042 N, 
Keeler, Chicane. 
FORMUL/ All kinds. 
Cc talog ie . Kemico, 67, 
1 


itorics, 60 


. Guaranteed, 
Parkridge, 





HOME CRAFTSMAN 


SOUAREKNOTTERS! Make belts, 
handbags, etc. Quality cord samples 
with catalog, free. Beginners book, 
catalog and samples, 10 Speciall 
Regular $1 hook with 50c¢ heginners 


Herwig Ce On 


outfit, all for $1. P. C 


Dent. R, 121 Sands St., Brooklyn, 
EIGHT lawn ornament patterns, 10 
novelty patterns (all actual size) 25¢e. 


irl Corr, Farmington, Minnesota. 


HOME INSTRUCTION 





EARN fascinating profitable “proies- 
sion of Swedish Massage at home im 
90 days. Make up to $70 weekly. 


Write for FREE Anatomy Charts and 
details. The College of Swedish Mas 
sage, 1601 Warren Blvd., Dept. A44, 
Chicage, Il. 





HYPNOTISM 
HYPNOTISM. Complete 20 Method 
Course 25ce. Western Institute Hypno 
tism, MM-2984 North Ridgeway, Chi- 


cago. 


idvertised Brand! 
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New Mattress Made 
of Foam Rubber 





Weighing about half as much as an 


ordinary mattress of equal size, a 
newly developed “‘sleep-cushion” is 
composed of 85% air and 15% foam 
rubber (lower photo). The upper 


photo shows how the mew type mat- 
tress shapes itself to the body contours 
of the sleeper, supporting every part 
of body in direct proporsion to weight. 





INVENTIONS 
INVE NTORS Secure immediately 
effective tent protection through 
simple dis ct filing, but pay single 
Government fee « Complete det 


free. Americar Patents Corporation, 

Dept. 5-E, Washington, D. C. rs 

INVENTION S—Patented, Unpatented. 
ight outright, reyalty. Write Ar 





Illinois. 
NVENTORS Write for f 
‘] Pron 


“ln 
~ 




















Na M, St 
Lor 
IN 1 Pat 
ent Adam 
Fisl ?. 
SMALL, inve ous V ‘ ! t 
facture I } \ sell it 
\ W f free ¢ S$ 
Hull lL, Kt 1 Av e, Clevel 
O} 
FREI I 1) f i 
ventors ex ects and |} 
lox iti n y s ‘ 
cost] i ces le 1 ‘ 
Sale = pat 1 tente 
ve Copy fre Ww I 
ti Reperter, E-11236 § I el 
C 
C ASH f Ur ented r Pate 
it 1 s st ft 
t Mr. Ball, 9441-F Pl t 
( 
GET \ Oo Pa ts. I 1 blank 
comp! ins tions $1, Cudd Sons 
Cas 1. ¢ nia 

MACHINERY, TOOLS & SUPPLIES 
GIAN'I ( get Kit—Screws t 
bolt . rivets, bu r ing 
tay ews, lockwashe 
br x t rr t l 

‘ 1 items. Pr $1.49, Worth 
$7 Me k g intee M 
fact $s l , I] 
Chicace 
LATHES, We king M ne 
Electric Drills, Mi s. Send stamp for 
list. Used Outboard Motors; Parts, 
Service on all Make Craftsman § 
Cialties, Box 446, Cedar Rapids, | 


When Answer 


| 
| 
| 
| 


MAGIC TRICKS & NOVELTIES 


FREE! Magic Catalog 500 tricks. 
Amaze. Mystify freinds, Write today! 
? yle Douglas, Station A-3, Dallas, 
lexas. | 
WE SUPPLY every noted magician, | 
Larze Protessional catalog 25c. Holden, | 
222 West 42nd St.. New York, | 





MALE & FEMALE HELP WANTED 


M. M. E ARNE D $267, three weeks, 
raising mushrooms in cellar! Exce 

tional, but your cellar, shed perhaps 
uitable, We buy 300k free 


¢ crops. 
United, 3848 Lineoln Ave., Dept. 90, 


MIDGET AUTOMOBILES 
MIDGETS! Plans, parts, building kits. 
New modern designs, e: _ be uilt, lowest 

st. Catalog—containing ll construc- 
tion details latest sport midgets, racers, 
te 25e. Circulars free. 

Midgets, Box 543-B, Zanesville, “Ohio. 
Bl iL. Da Midget Miller Racer. Com- 
plete plans for constructing this auth 
tic midget automobile appear in the new 
1938 edition of How-To-Build-It along 
with many other gnierang home ani 
workshop pla 1d 50c for this 148- 
page hook to | aco Publ paciens, 
Greenwich, Conn. 

USED midgets—motors 
Direct owner prices. Latest 
Ss) 


ipps, Box 543-B, Zanesville, ol 


~ 





Shipps 











MISCELLANEOUS © 

BE FIRST your communit 

rated window screens. 
rder at once. Patterns, dir 
Hor ne Ide as, Vert a ee < 
Ol D Razor Blades now worth 5e each. 
P tion, 10c (retur ). Rolhert 
Co: pany Sox 255, Syracuse, New 





MARK your Tools with n Ste 1 Hand 
St IND. Any Three B 75 Cent 
G 1 A. Pike, N« Attlebo ro, M 
3 





RIED TRE ASURE, Min 


Bldg., i sMywe 1. 





MODEL ENGINES 


CATALOGU E of over 40 Envines— 
( s lies Se Refunded, 


Emeco, 2417 North "Asi l, Chicage 








MODEL RAILROADING 


BUILD Model Rail 1 in 00 re 
( h een ft A «¢ et 
« t arts truct kit 
1 « leted units. One D N n 
I vay P. O. Box 9, Mt. Vern 
Y., Dept. 6X. 





MODELS & MODEL SUPPLIES 





YOUR Ideas developed into practic al 
working model. 30 years successful 
‘ erence; thousands satisfied custom- 
ers Confidential service guaranteed. 


Bank references. Send 3c pestage for 
32 page book “*Making Inventions Pay.” 
Crescent Tool Company, Dept. T. Cin- 
cinnati, Ohio. 
E NGINE ¢ atalog 20c. Particulars free. 
Evraymesco, 28 N. Clinton, Chicage 








MONEY MAKING eprontuninies 
HUNDRE DS | of money-making oppor- 
tunities—tor yone inywhere. Write 
Tech 1 Service Cc 6-al Ashland 
St., Bosto1 M ss. Enclose 10c. 


De ~ with the “Mone 
RB M svstem *articulars§ free 
Ke Sys Box Te tte 
Per 
’ f ‘ VJ f June if 


= | 


Pipe Holder Fastens 
to Auto Dashboard 





For the motorist who smokes a pipe, a 
newly invented device enables him to 
keep the pipe safe and within reach 


on the dashboard when not in use. 
The device consists of a herizontal 
metal tube fitted with small springs 


inside, the springs being adjustable so 
that any size pipe stem can be held. 





MOTION PICTURE & SOUND 
EQUIPMENT 


Theatre Busi- 








LEARN Motion Picture 

ness. Home-Study Training anage- 

ow Advertising, Projection. Free 

‘atalog. Give Age. The itre Institute, 
Wa ashingeton, E ‘Imir i. 1 

MOTORCYCLES 

RECONDITIONED Motorcycles. New 
ed parts for all makes. Authorized 

reall sy ag Dealer. Whitman 


Motore 9 South- 


\ & Supply Co., 405 
west Bix ‘. 


Kansas City, Mo. 








SEND 15c for illus trated used Motor- 
< e catalog. irgaiu -argest stock 
genuine Indian parts and motorcycles. 
Indian Motorcycle Sales, Kansas City, 
M 





OFFICE EQUIPMENT 
TYPEW RI TERS, multigraphs, address- 








ing machines, adders, dictaphones, dup- 
licators, sé om Dany folders. Save half, 
write Pruitt, 553 Pruitt Bldg.. Chicago, 





PATENT ATTORNEYS 
PATENT Your Idea. Write imme- 
tely for two free books, “Patent 
Protection” and “When and How to 





Sell n Inventior ] y «plain 
y interesting points to i entors 
d= illustrate important mechanical 
Ipies, With |! s we al send 
Evidence of Invention’”’ form. Prompt 
ervit reasonable fees, thir nne 
s’ experience. ‘Avoid risk of sehen 
Address: Victor J Evans & Ca, 
Re ered Patent Attorneys, 41-G Vic- 
t B 1 W shing a. © 
INVE NTORS T counts Don’t 
risk delay in patenti your invention, 
Write for new 48-Pag Free booklet, 
“Patent Guide for the Inventer.” No 


preliminary intormation. 

O’Brien and Hyman Ber- 

man, Registered Patent Attorneys, 28-Z 
Adan Building, W Washington, D. C 

[ NPATE NTE D uaee us can be sold. I 

u make the sale. 

manufact 


urers 


Parti ul rs, wi h ony ot 





wanted inventions, sent free on re- 
‘ t Write Wilson Holmes, 905 
B ter Bldg., Washington, D. C. 
“INV ENTOR’S Guidebook” containing 
mechanical movements and advice 
t tenting, selling inventions, al-o 
“Record of Invention”, Free. Frank A. 
] ermann, Patent Attorney-Engineer, 
+ Nassau Street, New York 
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SALESMEN WANTED 













































































a fe MINICAMERS — Sensational Offer, an ew 
W ristlet Buzzer-Light any 36 exposure roll developed and each BIG commissions selling stores celluloid 
good negative enlarged to 3”x4” for pricing tickets, metal shelf mouldin 
Aids Auto Mechani ly $1.00, Prompt—Guaranteed Serv- | M hangeable 
only $1.00, romp vuaranteed Serv- enu covers, signs, chrome changeable 
ids uto echanics ice Minilabs, Box 485D, Madison Sq. | letters Pricing Press, 124 White 
Sta., New York. | St. New York 
> = ~ | ATLAS Window | Sign letters, Large 
SN. Al SHOTS a. P _ ’? ~ Ml Se. | Sizes, Penny Each. Beautiful Free 
veloped, & Natura olor rints IC. | Samples. y as 794 . als 
Natural Color reprints tc. Amazing ( — Atlas, a Hal ted, 
Beautiful. Natural Color Photo, C ‘6, | - 
Janesville, Wisconsin, pe ote SPECTROSCOPES 
atin > airs 775 — | SOLAR Spectroscope $1. Chemical and 
SN AT SHOT Folder with every roll | ore spectroscope $2.50. Spectrometer $5, 
ae vel ee 5, <x srhy a a ment | Cudding Sons, Campbell, California, 
Acprir s is service, 
Janesville Film, A-39, Janesville, Wis: | ___ TATTOOING SUPPLIES 
consin. TATTOOING Outfits, Supplies 
os = . ite ar es Remover, Bargain List. Waters, M-965 
UNIVEX Movie Film—Develop Your | p ation : 
Ow Simple method. Full imstruc- | Putna, Detroit. 
tions indo formulas $2.00 Hob! } TELESCOPES, MICROSCOPES, ETC, 
Corner, 687-F Cheshire Ave., Eugene LENS SET—Makes 3” diameter 75- 
Ore. 150 power astronomical telescope. $1.00 
se : postgald. 60X, 2” kit 50c. Optical 
hcg 1 —" ee UP ese orks, MM6C, Milton, Pa. 
Nell cco 2 ne oar. TELESCOPES, Microscopes, Binoeu- 
. ¢ rs; 1938 irgain_ catalog free. Drown. 
to Ser osst Vis. . 
one AB covksiansaa Lat al Wis. -cope Company, 5 st 27th Street, 
SAMEDAY Service: Roll developed, | New York. 
8 glistening prints, 2 enlargements TELESCOPES, Microscopes, _ 10ctue 
25c. Midwest Photo, B-39, Janes lars, Mineralogy, Chemistry. Catalog 
Wiscon free. Teeko, Evanston, Illinois. 
meen —— | BUILD Reflecting telescopes; catalog 
SENSATION AL, Offer. Five 5x7 tree Instructions 1%e¢ Optical Labo 
largements 25¢ Cardinal Phot Sum itories, Larchmont, N. ¥ 
Consisting of a small light globe N. J. 
soldered to a buzzer box and affixe VENTRILOQUISM — 
to an ordinary leather wristband, a POTTERY | LEARN Ventriloquism by mail; small 
newly developed “wristlight” helps , = a — st, 3c stamp o - P ES ular ee 
garage mechanics to locate automotive . . 713 TST . Smith, 125 North Jeffers Room 
electric trouble in minimum time. The ( 7 GI — — t 7 | S694. Peoria, Il 
co > ; oc! < tiles, walls, ake azet crete | 
device has a battery clip, which at “ee Pa cE oD te i ae ae El VIOLET RAY LAMP 
taches to any metal part, affording a - ‘| - 7 . - — 
common ground for both the buzzer stly tools Cheap materials build } ULTRA Violet-Infra Red Dula Ray 
and light circuit, and two detector wn cquipment from our = . Gitt- | Health Lamy [wo separate nits im 
points. One needle point attaches to | Ware, statuary, m velties i kl / one. Promotes Sun Tan—Vitamin “D.” 
any open circuit to light the lamp, makin business fot Men. Boasiet, Automatic ontrol AC-DC trrent. 
which thus focuses a beam on the tool rplate, details 10¢ — ul Pot- $3.90 postpaid. Details Free seyer 
in use. The second point trails down t l West 26th, Minneapolis, Mfg. Co., 4515-M Cottage Grove, Chi- 
a “short” by sounding the buzzer at Minn. cago. 
each contact until the short is located. 
PRINTING WELDING 
YOU a tical i a anean ATTENTION! $1.00 brings labo- 
he lle Bice Bh the LETTERHEADS 8'%4x11 and 125 | ratory tested collection of over 125 of 
t Chartered i istitute of En) I s—$1.00 posty Benneville, the best and most practical nver- 
n Tn ente ra, Dept. § r i me 07 We t Roosevelt, Philade Iphia. sion or s now oon mn the irket. 
ingt ~ & - saben Are welders from electric auto motors, 
) Letterheads and 500 Envelopes, | light plants battery chargers, Dodge 
PATENTS — 5 cash. Barry, Babylon, New York. enerators, Dp ( power mot and 
IN\ F NTORS Time count Don’ Reneracore. Fifty car generator « iad 
risk tenting ar invent RADIO & TELEGRAPHY son s make wind light plants, win 
tthe ter eo 400 ag enc 3g chargers, A. C. and D, C. generators, 
“Patent Guide for t Inventor,” WW ~ me motors Old transformers make A. C 
mes leak webal + eA R ADTO BUILDERS’ MANUAL—A ure-welders. spot-welders Satisfaction 
~ phn o- of radio set building plans and saranteed A te ome hook Rest 
Clarence A. O'B man B i ks for the home experimenter : { 
man, Registered seve. 26.2 a . § ; : : Methods, Box 833, Minneapolis, Minn. 
12 Everything from a crystal set to a —_ — 
Ad: ms B in ) ne D. C. verful 6-tube auto radio is included DODGE Ar elder 40 olts D. C. 
. , pp eee I $0 cents—order directly from 25-200) amperes. Positively no armature 
IN . F NTION Ss - “ Writ I 7 it | Fawcett Publicati ms, Faweett Blide., winding Certified Instructive Plans 
Fist ‘ 8? Enright, St. Laaic M Greenwich, Conn, $1.00. C.O.D. $1.12. Airmail 12¢ 
- - -&. — - — | extra Money Back Guarantee, if not 
‘PERSONAL RADIO Engineering, broadcasting, nB.34 “% ACM. —_ an 
ong TSS — = | m |} BB-343 irt, hicageo 
STUTTERING and Stamm: a. aad | aviation and police radio, Servicing, magienaal a —— EE 
Saath ak Riamen” aieaiien oR Th I j_| Mari © and peoree Telegra 2 cht | ARCLW EI DING Outfit $1.25 Weld 
Wolfe, Bo > Pp ty ch Bes 9 thoroughly. 2 expenses low. itaiog | nders z Ider. Lavrow $ x “ 
~ ,_ Pittsburgh, Penna, free. Dodge’s Institute, King St., Val- | Warren “Detroit it Stan appreciated, 
PHOTO DEVELOPING paraiso, Ind. : = Wi No 
THE PH — GENUINE Dodge Are-wellet (No 
‘HE HOTO MILL Tmmediat -~winding.) Plans $1.00 Welders 
Service! No Delay! Roll developed RADIOS Club, BB.3432, M-Mart, Chic 
carefully printed ] hoice of twol ts ¥ 
beautiful 5 x 7 douhl eight profe | RADIO Easy Beginners 3 tube « WIND DRIVEN PLANTS = 
sional enlargements, one tinted enlarge-| tric or battery. D n 25c. Ot eriews AGUS eo cindihien cendaasl 
ment, or eight reprints for 25¢ coin. | diagram list 10c. Radio Electric Sez | i tn alas I Uni portly & 
Reprints 2c each. The Photo Mill, Box | ¢ nklin, Tent | eoait: Mast Weak Te. ; == 
629-91, Minneapolis, Minn | — nak Sn — 
FINER Finishing. _R is developed and | RAZOR BLADES | anttmit ELECTRIC PLANTS 
printed, with One Colored ae, Sage! ays — | FREE Electricity from Wind. Build 
or t wo ) Profession al enlargements 00 FINEST Quality, blue s ‘ ywwn Windcharger. Cost 98c for 
for (coin) Genuine, Nat hates Double edge $1.0 Singl naterial plus used car generator. Drawe 
Known, Moentone Superior none ty. | 3 Guaranteed, Ashtor Mase gs—Instructions 10c. Wes \fln- 
Moen Photo Service, La Cros Wis — 63 Basswood, Law: Mas; ipolis, Min: 
156 1 ht No Subst tes! Alcwa J to Ade 7 Rra 
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Steel—Backbone Of World 


[Continued from page 151] 
through the finishing rolls, a rail 120 feet long, 
to be cut into 32 or 39-foot lengths. 

Instead of rails, the bloom might become any 
one of the many structural shapes used in bridges 
and buildings. It might be rolled into billets for 
rods of various sizes, or into slabs, if its final form 
is to be sheets or strips. 

Many of the rods are made into wire, by drawing 
them through a series of dies while cold, each 
hole being smaller than the rod passing through 
it. Cast iron and alloy steel rods are used as dies 
for coarse wire, diamonds for the finer wires. 
There are 160,000 uses for steel wire, including 
fencing, paper clips, hair pins, guitar strings, and 
hairsprings in watches. There are wire springs 
so small it takes 83,000 to make a pound, and a 
ton of them is worth $200,000. And there are 
heavy machinery springs that require a weight 
of 14,000 pounds to depress them one inch. With- 
eut springs we could have no watches, no internal 
combustion engines, no telephone bells or window 
shades. 

The continuous strip mill, though developed 
within the past ten years, has revolutionized the 
production of flat-rolled steel. A white hot slab 
is fed into one end of the mill, passes through 
ten sets of rolls in a straight line. and emerges as 
a steel strip several hundred feet long, and any 


desired width up to 96 inches. Since each roll 
reduces the thickness and increases the length of 
the strip, each succeeding set of rolls must run 
faster, until the white hot steel is traveling 20 
miles an hour when it emerges. Separate electric 
motors drive each set of rolls, and their timing 
must be precise to the thousandth of a second to 
take up the slack, and prevent the white hot strip 
from kinking and running wild. 

If hot rolled sheets are being made, the strip 
is run onto a table and cut to the desired lengths. 
If the steel is to be cold rolled, it is coiled into 
enormous rolls. 

The principal products of continuous mills are 
sheets for stamping and drawing auto body parts, 
and tinplate. 

The cheapness and splendid appearance of the 
modern motor car is possible only because of 
recent developments in producing cold rolled 
steel sheets. 

In 1910 an auto body had to be bent by hand 
around a wooden frame, then riveted, brazed or 
welded into place. And it took twenty coats of 
paint, priming, and varnish to cover up the rough 
surface of the steel. 

Today body parts are stamped out cold in huge 
presses, the steel now being ductile enough to 
stand the stresses of such stamping. Cold rolling 
has given a surface that requires no priming or 
touching up, and can be covered with two coats 

[Continued on page 158] 
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Steel—Backbone Of World 


[Continued from page 157] 
of enamel. It is almost entirely a matter of the 
quality of steel that makes the cheapest car today 
a far better product than the most expensive car 
of 20 years ago. 

So important has steel become in modern civili- 
zation that there are now 18,000 pounds in use 
for every person in the country—seven times 
as much as in 1900. 

The house you live in may have a steel frame 
or was cut and put together with steel tools. You 
sleep in a bed with steel springs, and a steel 





| alarm clock wakens you. You don clothes made 








Insts 


| paraffin for sectioning or 
C. WELLS, Dept. M36, 25 East 26th Street, New York | Neither of these substance 


on steel looms and eat breakfast cooked in steel 
utensils on a steel stove. 

You ride to work in a steel auto, or on a steel 
trolley or subway train running on steel tracks 
You work in a steel-supported building. You use 
steel tools, or your stenographer types your letters 
on a steel typewriter. You sign them with a 
fountain pen molded in steel. 

The food on your dinner table has been culti- 
vated with steel implements, milled with steel 
machinery, baked in steel ovens, preserved in 
steel cans or refrigerators. It was brought to you 
in steel cars over steel rails, in steel ships, or in 
steel trucks over steel-reinforced roads. 

The magazine or book you read was printed on 
a steel press. The paper itself is made from wood, 
cut with steel tools, processed in steel machines 

There is scarcely a phase of your life today that 
is not touched, improved or made possible by 
steel. It is perhaps the most significant factor in 
twentieth century civilization. Steel is the back- 
bone of the modern world. 


Microscope Slides 


[Continued from pa page 143] 


A very slow and gentle stream is turned on and 
the tissue placed in the bottle. 

Now label a series of glass jars and fill each 
with its proper reagent—30, 50, 70, 85 and 95% 
alcohols and pass the tissue through each of these 
in succession, 30% first; a two-hour stay in each. 
If more convenient to fit a time schedule, a longer 
stay does no harm. These alcohols perform two 
steps in technique—hardening and dehydrating— 
the gradual elimination of water, and its replace- 
ment by increasing strengths of alcohol. Dehy- 
dration is necessary since tissues would rot in 
water, and also to be able to pass into chemicals 
that will not mix (are not miscible) with water. 
Paraffin, xyol and balsam, all used at some stage 
in these procedures, will not mix with water. 

Comes now this time to get rid of that last 5% of 
water remaining in the “pure” (95%) alcohol. 
The next step to come up is termed clearing and 
involves soaking the material in an oil to render 
it translucent and to permit passage into either 
balsam for mounting. 
s is miscible with al- 
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cohol, but xyol will clear and will mix with 
alcohol on the one hand and with either paraffin 
or balsam on the other; hence it is generally re- 
garded as the ideal clearer. It will not tolerate 
even the smallest trace of water, however, and 
so two methods of passing the tissue into xyol are 
possible—either add something to the 95% alcohol 
which will take up the last trace of water, or put 
something into the xyol for this purpose. 

For the simpler method 100% alcohol is pre- 
pared—termed “absolute alcohol.” Get some blue 
crystals of copper sulphate and heat in a porce- 
lain evaporating dish over a low flame until the 
water of crystalization is driven off, leaving a 
white powder. Add a spoonful of this to a bottle 
of 95% alcohol and shake. This form (anyhy- 
drous) of copper sulphate has a high affinity for 
water and will take it out of the alcohol, the 
powder turning blue, like the original crystals. 
Add powder until it no longer turns blue and 
keep this alcohol in a glass-stoppered bottle, with 
the stopper lightly greased with vaseline to ex- 
clude water vapor from the atmosphere. Let the 
powder settle to the bottom and pour off the 
alcohol slowly, as needed. 

The object being processed is now ready for 
sectioning by any of the methods described in the 
preceding installment. The most exact work 
would be done by using a hand microtome and 
the imbedding technique, in which case the tree 
bud or other object would be taken from xyol 
and bathed in the melted mixture of paraffin- 
vaseline for one hour, then placed in the well of 
the microtome, which is filled with the imbedding 
mixture, and sections cut when the whole is cold. 
The imbedding bath must be warm enough to 
keep the mixture melted, but no warmer and 
should not be too prolonged or it will “cook” and 
ruin the tissue. 

Next month, in connection with making your 
own slide dryer, we are going to describe a num- 
ber of devices that will be equally useful as a 
paraffin bath. For the present, try placing the 
imbedding mixture in a glass dish (e.g., a low 
Stender) together with the tissue, and lowering 
over this a gooseneck student reading lamp, ad- 
justing distance between imbedding dish and 
electric bulb until that temperature is reached 
that will just keep the paraffin mixture melted. 

The final installment in this series on micro- 
tecnique will tell how to stain your fixed and 
cut sections in the same way that professionals 
make their perfect slides, and how to mount and 
finish such a slide. Meanwhile, practice fixing 
and sectioning, and in order to see what your 
results are like up to this stage, stain a few of your 
best sections with tincture of iodine, diluted with 
ten volumes of 70% Stain for 
minute, wash off excess stain with fresh 70% al- 
cohol, pass through 85, 95 and absolute alcohol, 
five minutes each, then into xyol for five minutes 
and mount in balsam. If the stain is not sufficient- 
ly intense to bring out any structural detail in the 
material, allow a longer time in the iodine stain. 
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Spring Overhaul On The Boat 


[Continued from page 145] 

colors together they can be wiped off at once. If 
any paint touches varnish, wipe it off at once. And 
DON’T paint around wet varnish, or varnish 
around wet paint. Sand each coat of paint after it 
is dry if you want a smooth job. Where two dif- 
ferent colors separate it is well to cut a line with 
a race or scrieve knife so that the line will always 
be easy to follow. This will apply on the hull 
where the anti-fouling paint meets the topsides. 
Leave the anti-fouling until the very last, as you 
still have some work left on the bottom, which 
has been purposely laid aside until this time. 

After all the bad places have been repaired on 
the bottom, the hull should be worked over with 
a wire brush to remove all the loose anti- 
fouling paint. The whole bottom up to the 
topsides should then be given a fresh coat of anti- 
fouling. Just before the boat is ready to go in the 
water, the second coat is applied so that it will 
still be wet when the boat is floated. Seams that 
have opened with the drying out of the hull due 
to the warm and windy weather should not be 
caulked if they are less than a sixteenth of an 
inch, as the wood will go back this much when 
the boat gets in the water. The wider seams 
should be caulked with caution and then only 
with a thin strand of lampwick. Before the last 
coat of anti-fouling paint is applied and the boat 
is ready to go over, putty all the open seams with 
a mixture of tallow and red lead, which will keep 
the water out until the planks have swelled, at 
which time it will easily squeeze out of the seam. 
Yellow laundry soap and white lead make another 
good putty for this work. The soap is melted 
and white lead added to it. Whiting and tallow 
make another good putty. 

When it is launched have a can of dry oatmeal 
or sawdust on hand. If the hull is leaking badly 
and shows no sign of letting up as the wool 
swells, a handful of the meal should be placed 
as close to the leak as possible on the outside of 
the boat. The water working into the leak will 
carry some of the flakes with it and they will jam 
into the hole. With the swelling of the meal or 
sawdust the leak soon stops and a hauling-out 
is saved. Some leaks appear to originate at a spot 
which reason leads us to believe does not leak. 
The boat should be sponged and the trickle of 
water carefully followed. Some aluminum powder 
sprinkled on the water in the bottom of the boat 
soon will give us the direction of the flow and the 
leak may be traced to its source and stopped. 
Sometimes a little careful chinking of the leak 
from the inside will help a lot and last an entire 
season. The real cure for any leak on a boat is to 
fix it from the outside. 

If the boat is a motorboat, the motor should be 
checked for alignment by uncoupling the shaft 
flanges to determine if the two faces are parallel. 
if they are not, the motor should be shimmed up 

[Continued 162] 
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Spring Overhaul On The Boc Boat 


[Continued from page 161] 


on its bed until both flanges meet without any 
opening around their circumference. The joints 
of the fuel line should be gone over and checked 
for leaks, and if there is a strainer in the line 
(which there should be) it should be cleaned so 
that all of the last year’s sediment will not get back 
to the motor. The stuffing box should be repacked 
if it shows any signs of a leak and the gland should 
be set up again no tighter than necessary to stop 
the flow of water. The exhaust line should be 
examined and all badly rusted parts scraped and 
the pipe given a coat of aluminum paint. 

If you own a sailing craft the spars should have 
been scraped and varnished when the rest of the 
bright work was done. The wire rope rigging 
should be gone over for badly rusted spots and 
renewed if necessary. If the running rigging is 
worn at places and still looks good, it should be 
reversed or turned end for end so that the worn 
parts will not come in the same position as they 
did when last used. The sails should be spread 
out on the lawn to air and examined for bad places. 
Rips can be mended with baseball stitches or a 
patch. If the sail is dirty a good scrubbing on the 
doek with soap powder and a broom will work 
wonders. It should be rinsed overboard and if 
slightly mildewed it should be rinsed in a tub of 
clear water with some mild laundry bleach, and 
hung out in the bright sunlight to dry. Be sure 
that it is thoroughly dry before bending it on the 
boat. 


A hopelessly mildewed sail that I saw last spring 
was revived and modernized by dyeing it blue; 


this is the only color that will hide mildew. If you 
are purchasing new sails be sure to have them 
mildew-proofed by your sailmaker before they 
are placed aboard the boat. When all the sails are 
bent and you are looking about for other things 
to do, shine the long neglected brass work and 
nickel. This can be kept bright for half a season 
by applying some metal lacquer in a thin coat. 
The galvanized work can be brightened up a bit 
by applying a coat of aluminum paint. 

Last of all, look at the long neglected dock lines 
and mooring ropes. If they are in bad condition 
renew them, as they may fail at a critical moment 
and all the work put aboard the boat would be 
useless. With all the work finished you can at 
last loll on the deck satisfied that as the old sailors 
would say, “everything is ship-shape and Bristol 
fashion.” 


Traces of black, brown, and red color on the 
Egyptian pyramids have been studied by a Brit- 
ish scientist, who concludes these are not traces 
of ancient paint on the pyramids, but are natural 
coloring derived from the stone itself. 


Cigarettes gained popularity in the Crimean 
War when soldiers used cartridge paper to roll 
smokes. 
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Science Is King! 


[Continued from page 139] 
ticularly true since the world learned from Gali- 
leo the science of induetive thinking. 

And a tremendous volume ef progress has been 
achieved by the labors of men quite without aca- 
demie background and education. One thinks 
immediately of the Wright brothers, who had 
a bicycle repair shop. The French Academy of 
Sciences and many other learned bodies be- 
stowed all sorts-of honor on them in later life, 
But when they started out on those experiments 
that astonished the world, their book-learning 
was exceedingly small. In “The Work, Wealth 
and Happiness of Mankind,” H. G. Wells points 
out: “The activities of the gentlemen who 
launched natural philosophy upon the world 
needed to be supplemented by work of a coarser 
type before they could realize its vast potentiali- 
ties. There were practical men, mostly mill- 
wrights and often with no education (Brindley 
could scarcely read and could write only with 
difficulty), who understood the present needs of 
the day and the practical difficulties in the way 
of overcoming them.” 

In a larger sense, however, all this discussion 
of who invented what comes down to a matter 
of almost legal quibbling. But it bears out the 
claim that everything in civilization today is the 
accumulated result of the work of thousands of 
minds, some of them working in obscure and for- 
gotten ehannels. 

I suppose the last place where such facts will 
be recognized is the school room. History con- 
tinues to be a recitation of the acts and achieve- 
ments of statesmen, soldiers, conquerors, many 
of them no better than geagsters. When the text 
books pay as much attention to Faraday and 
Oersted as they do now to Napoleon and Talley- 
rand, civilized thought will have advanced a bit 
further. 


Glazed Traffic Lines 


Terra-cotta is the latest material to be used 
for guide lines to separate streams of traffic. In 
the new Lincoln Tunnel under the Hudson River 
between New York and New Jersey a double line 
of white glazed terra-cotta blocks have solved the 
difficulty of painted marks, which wear off, and 
of concrete markers, which become discolored 
by traffic. The terra-cotta is white throughout its 
thickness, and remains white and shining regard- 
less of wear. 





Mineral wool is favored by many architects 
for insulating houses against heat and cold, but 
it is too bulky to be transported far by rail 
economically. 


Television cameras, to be tried in England, are 
several times more sensitive than those previously 
used. 
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